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FOREWORD 

All  the  regulations  governing  the  inspection  of  merchant  vessels  are  contained  in  Chapter  I, 
Title  46  (Shipping)  of  the  Code  of  Federal  Regulations  (46  CFR).  These  regulations  are 
applicable  to  certain  merchant  vessels  which  are  subject  to  Title  52  of  the  Revised  Statutes 
(sees.  4399^500)  and  acts  amendatory  thereof  or  supplementary  thereto.  The  specific  application 
of  these  regulations  is  set  forth  in  detail  in  the  regulations. 

The  regulations  in  this  pamphlet,  "Electrical  Engineering  Regulations,"  CG-259,  are  copied 
from  Subchapter  J  (Electrical  Engineering)  of  Chapter  I,  Title  46,  CFR.  These  regulations 
have  been  published  in  the  Federal  Register  and  have  had  full  effect  prior  to  March  1,  1967. 
The  changes  made  in  the  text  since  the  last  edition  are  indicated  by  a  star  preceding  the  section, 
paragraph,  or  subparagi-aph  numbers  in  the  body  of  the  text.  This  booklet  replaces  the  prior 
edition  of  July  1, 1964. 

These  regulations  are  applied  only  in  conjunction  with  Subchapter  D  (Tank  Vessels),  Sub- 
chapter H  (Passenger  Vessels),  Subchapter  I  (Cargo  and  Miscellaneous  Vessels),  Subchapter  T 
(Small  Passenger  Vessels),  and  Subchapter  U  (Oceanographic  Vessels),  after  certain  factors  such 
as  the  size  of  the  vessel,  the  sei-vice  in  which  the  vessel  is  engaged,  and  the  waters  upon  which  the 
vessel  is  operated  are  considered. 

In  this  regard,  shipowners,  operators,  builders,  vessels'  operating  personnel  and  other  persons 
affected  by  the  navigation  and  vessel  inspection  laws  should  familiarize  themselves  with  the 
regulations  contained  in  this  pamphlet.  To  this  end.  Coast  Guard  personnel  concerned  with  the 
administration  and  enforcement  of  these  laws,  namely,  the  Coast  Guard  District  Commander  and 
the  Officer  in  Charge,  Marine  Inspection,  who  have  jurisdiction  over  Coast  Guard  inspection 
activities  in  the  general  area  of  the  port  in  which  he  is  situated,  will  extend,  upon  request,  every 
possible  assistance. 

The  regulations  contained  in  other  Subchapters  of  Chapter  I  of  Title  46  CFR  concerning 
the  materiel  inspection  of  merchant  vessels  are  also  reprinted  in  separate  pamphlets. 
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THE  TERMINOLOGY  FOR  NUMBERING 

This  is  an  explanation  of  the  numbering  system  used  in  Coast  Guard  pamphlets  containing 
regulations  and  is  the  same  as  that  used  in  the  Code  of  Federal  Regulations. 

The  regulations  in  regard  to  merchant  vessel  inspection  are  divided  into  chapters,  subchapters, 
parts,  subparts,  sections,  paragraphs,  subparagraphs,  and  subdivisions.  The  chapters  are  num- 
bered with  a  Roman  numeral  and  the  subchapters  are  given  alphabetical  designations.  The 
parts  in  this  pamphlet  are  numbered  110  to  113,  inclusive.  The  terminology  for  numbering  may 
be  described  as  follows : 

Terminology  Example 

Part 110 

Subpart 110.01 

Section 110.01-1 

Paragraph 110.01-1  (a) 

Subparagraph 110.01-1  (a)  (1) 

Subdivision 110.01-1  (a)  (1)  (i) 


(viii) 
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Authority:  The  provisions  of  this  Part  110  issued  under  R.S.  4405, 
as  amended,  4462,  as  amended;  46  U.S.C.  375,  416.  Interpret  or  apply 
R.S.  4399,  as  amended,  4400,  as  amended,  4417,  as  amended,  4417a,  as 
amended,  4418,  as  amended,  4421,  as  amended,  4426,  as  amended,  4427, 
as  amended,  4433,  as  amended,  4453,  as  amended,  4488,  as  amended,  4491, 
as  amended,  sec.  14,  29  Stat.  690,  as  amended,  sec.  10,  35  Stat.  428,  as 
amended,  41  Stat.  305,  as  amended,  sec.  5, 49  Stat.  1384,  as  amended,  sees. 
1,  2,  49  Stat.  1544,  1545,  as  amended,  sec.  17,  64  Stat.  166,  as  amended,  sec. 
3, 64  Stat.  347,  as  amended,  sec.  3, 70  Stat.  152,  sec.  3, 68  Stat.  675;  46  U.S.C. 
361,  362,  391,  391a,  392,  399,  404,  405,  411,  435,  481, 489,  366,  395,  363,  369,  367, 
526p,  1333,  390b,  50  U.S.C.  198;  E.O.  11239,  July  31,  1965,  30  F.R.  9671, 
3  CFR,  1965  Supp.  Treasury  Department  Orders  120,  July  31,  1960,  15 
F.R.  6521;  167-14,  Nov.  26,  1954,  19  F.R.  8026;  167-20,  Juno  18,  1956,  21 
F.R.  4894;  CGFR  56-28,  July  24, 1966,  21  F.R.  5659;  167-38,  Oct.  26,  1959, 
24  F.R.  8857. 

1 1 0.01      BASIS  AND  PURPOSE  OF  REGULATIONS 
1 10.01-1      Purpose  of  regulations 

110.01-1  (a)  The  purpose  of  the  regula- 
tions in  this  subchapter  is  to  set  forth  uniform 
minimum  requirements  for  electrical  apparatus 
and  equipment  when  installed  on  various  types 
of  vessels  in  accordance  with  the  intent  of  Title 
52  of  the  Revised  Statutes  and  acts  amendatory 
thereof  or  supplemental  thereto,  as  well  as  to 
implement  various  international  conventions 
for  safety  of  life  at  sea  and  other  treaties  which 
contain  requirements  regarding  electrical  appa- 
ratus or  equipment.  The  regulations  are  neces- 
sary to  implement  the  various  provisions  of  law 
promulgated  for  the  purpose  of  improving  or 
promoting  safety  of  life  at  sea. 

1 10.01-5     Assignment  of  functions 

110.01-5 (a)  By  Reorganization  Plan  No. 
3  of  1946,  effective  July  16,  1946,  the  marine 
inspection  functions  of  the  former  Bureau  of 
Marine  Inspection  and  Navigation  and  its  offi- 
cers and  employees  were  transferred  to  the  Com- 
mandant, United  States  Coast  Guard.  By  Re- 
organization Plan  No.  26  of  1950,  effective 
July  31, 1950  (15  F.R.  4935,  5  U.S.C.  Note  un- 
der 241),  the  functions  formerly  vested  in  the 
Commandant,  United  States  Coast  Guard,  were 
transferred  to  the  Secretary  of  the  Treasury 
with  certain  specified  exceptions.     The  Secre- 
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tary  of  the  Treasury  by  an  order  dated  July  31, 
1950  (15  F.R.  6521),  delegated  to  the  Com- 
mandant functions  formerly  performed  by  him 
under  Reorganization  Plan  No.  3  of  1946. 

110.01-10  Authority  for  regulations 
11 0.01 -10(a)  General. 
111.01-10 (a)  (1)  The  authority  to  pre- 
scribe regulations  generally  is  set  forth  in  R.S. 
4405  and  4462,  as  amended  (46  U.S.C.  375  and 
416),  as  well  as  in  other  provisions  of  Title  52 
of  the  Revised  Statutes  and  acts  amendatory 
thereof  or  supplemental  thereto.  Under  the 
provisions  of  R.S.  4403,  as  amended  (46  U.S.C. 
372),  the  Commandant,  United  States  Coast 
Guard,  superintends  the  administration  of  the 
vessel  inspection  laws  and  is  required  to  produce 
a  correct  and  uniform  administration  of  the 
inspection  laws,  rules,  and  regulations. 

110.01-10  (b)  Tank  vessels.  The  regula- 
tions regarding  electrical  apparatus  and  equip- 
ment which  may  be  used  on  tank  vessels  inter- 
pret or  apply  R.S.  4417a  and  section  3(c)  of 
Public  Law  569,  83d  Cong.,  68  Stat.  676  (46 
U.S.C.  391a,  50  U.S.C.  198),  as  well  as 
Executive  Order  11239,  30  F.R.  9671,  3  CFR, 
1965  Supp. 

llO.Ol-lO(c)     Passenger  vessels. 

110.01-10(c)(l)  The  regulations  re- 
garding electrical  apparatus  and  equipment 
which  may  be  used  on  passenger  vessels  interpret 
or  apply  R.S.  4399,  4400,  4417,  4418,  4421,  4426, 
4433,  4453,  and  4488,  as  amended,  section  14, 

29  Stat.  690,  section  10,  35  Stat.  428,  41  Stat. 
305,  49  Stat.  1384,  1544,  section  3,  54  Stat.  346, 
and  section  3(c),  Public  Law  569,  83d  Cong., 
68  Stat.  676  (46  U.S.C.  361,  362,  391,  392,  399, 
404, 411, 435, 481,  366,  395,  363,  369,  367, 1333,  50 
U.S.C.  198),  as  well  as  P:xecutive  Order  11239, 

30  F.R.  9671, 3  CFR  1965  Supp. 

llO.Ol-lO(d)  Cargo  and  miscellaneoics 
vessels. 

110.01-l()(d)(l)  The  regulations  re- 
garding electrical  apparatus  and  equipment 
which  may  l)e  installed  on  cargo  and  miscel- 
hineous  vessels  i  nterpret  or  apply  R.S.  4399, 
4400, 4417, 4418, 4421, 4426, 4427, 4433, 4453,  and 
4488,  as  amended,  section  14,  29  Stat.  690,  sec- 
tion 10,  35  Stat.  428,  41  Stat.  305,  49  Stat.  1544, 
and  section  3(f),  I'ublic  I^aw  569,  83(1  Cong., 
68  Stat.  676  (46  U.S.C.  361,  362,  391,  ,392,  399, 
404,  405,  411,  435,  481,  366,  395,  363,  367,  50 
U.S.C.  198),  as  well  a.s  Executive  Order  11239, 
30  F.R.  9671, 3  CFR,  1965  Supp. 

1 1 0.0 1    10(e)      fJnwJipaaled  ncssclK. 

110.01 -10(e)(1)  The  regulations  re 
garding  electrical  apparatu.s  and  equi|)nuMi( 
whifji  may  be  installcfl  on  uninspected  vessels 


interpret  or  apply  section  17,  54  Stat.  166,  as 
amended  (46  U.S.C.  526p). 

110.01-10  (f)  Exemptions. 
110.01-10 (f)(1)  Public  vessels  owned 
by  the  United  States,  other  than  those  engaged 
in  commercial  service,  are  to  be  exempt  from 
the  regulations  in  this  subchapter.  Certain 
other  vessels  may  be  exempt  from  the  require- 
ments of  the  regulations  in  this  subchapter 
when  so  provided  by  law. 

110.05     APPLICATION 

1 1 0.05-1      Vessels  subject  to  the  requirement-: 
of  this  subchapter 

110.05-1  (a)  This  subchapter  shall  be  ap- 
plicable to  all  vessels  as  indicated  in  columns  3, 
4,  and  5  of  Table  110.05-1  (a)  and  shall  apply  to 
all  such  United  States  flag  vessels,  and  to  all 
foreign  vessels  which  carry  passengers  from  any 
port  in  the  LTnited  States  to  the  extent 
prescribed  by  law,  except  as  follows : 

110.05-1  (a)  (1)  Any  vessel  of  a  foreign 
nation  signatory  to  t:he  International  Conven 
tion  for  Safety  of  Life  at  Sea,  1960,  and  which 
has  on  board  a  current,  valid  safety  certificate. 

110.05-1  (a)  (2)  Any  vessel  of  a  foreign 
nation  having  inspection  laws  approximating 
those  of  the  United  States  together  with  recip- 
rocal inspection  arrangements  with  the  United 
States,  and  which  has  on  board  a  current,  valid 
certificate  of  inspection  issued  by  its  govern- 
ment under  such  arrangements. 

110.05-1  (a)  (3)  Any  vessel  operating 
exclusively  on  inland  waters  which  are  not  navi- 
gable waters  of  the  United  States. 

110.05-1  (a)  (4)  Any  vessel  laid  up  and 
dismantled  and  out  of  commission. 

110.05-1  (a)  (5)  With  the  exception  of 
vessels  of  the  U.S.  Maritime  Administration, 
any  vessel  with  the  title  vested  in  the  United 
States  and  which  is  used  for  public  purposes. 

1 10.05—3     AmencJments  to  the  regulations 

110.05-3 (a)  The  regulations  in  this  sub- 
chapter are  not  retroactive  in  efl'ect  unless  spe- 
cifically provided  for  in  the  regulation  at  the 
t  ime  it  is  amended  or  added. 

11 0.05-3 (b)  The  regulations  amended  or 
added  subsequent  to  November  19,  1952,  are  ap- 
plicable to  installations  contracted  for  on  or 
after  the  ertVctive  date  of  such  regulations. 

1 10.05-5      Specific  application  noted  in  text 

1 10. ().'■»  5(a)  At  the  beginning  of  the  vari- 
ous pai-ts,  subparts,  and  sect  ions,  a  more  specific 
ai)plicat  ion  is  generally  given  for  particular 
por'tions  of  the  text  involved.  This  application 
sets  fortli  the  types,  sizes  or  services  of  vessels 
(o  which  the  Wx\  pertains,  and  in  many  cases 
limits  the  appliciit  ion  of  the  text  to  vessels  con- 
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GENERAL    PROVISIONS 
•  Table  110.05-l(a) 


Size  or  other 
limitations  ' 

Classes  of  vessels  (including  motorboats)  examined  or  insoected  under  various  Coast  Guard  regulations  ' 

■  Method  of 
propulsion 

Vessels  inspected  and 
certificated  under  Sub- 
chapter D— Tank 

Vessels  ^ 

Vessels  inspected  and  certificated 
under   either    Subchapter    H — 
Passenger  Vessels  2  3  i  s  or  Sub- 
chapter    T— Small     Passenger 

Vessels  *  3  4 

Vessels  inspected  and 
certificated  under  Sub- 
chapter I— Cargo 
and  Miscellaneous 
Vessels  ' » 

Vessels  subject  to  pro- 
provisions  of  Sub- 
chapter C— Unin- 
spected Vessels  ' ' « 

Column  1 

Column  2 

Column  3 

Column  4 

Column  5 

Column  6 

Steam  

Vessels  not  over 
65  feet  in  length. 

All    vessels    carrying 
combustible   or 
flammable      liquid 
cargo  in  bulk. 

All  vessels  carrying  more  than  6 
passengers. ' 

All  tugboats  and  tow- 
boats. 

All  vessels  except 

those  covered  by 
columns  3,  4,  and  5.8 

Vessels  over  65 
feet  in  length. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
Ciirgo  in  bulk.* 

1.  All  vessels  carrying  more  than 
12  passengers  on  an  internation- 
al voyage,  except  yachts. 

2.  All  vessels  of  not  over  15  gross 
tons  which  carry  more  than  6 
passengers.' 

3.  All  other  vessels  carrying  pas- 
sengers, except: 

a.  Yachts. 

b.  Documented  cargo  or  tank 
vessels  issued  a  permit  to 
carry  not  more  than  Ifi  per- 
sons In  addition  to  the  crew. 

c.  Towing  and  fishing  vessels, 
in  other  than  ocean  and 
coastwise     service,     may 
carry  persons  on  the  legiti- 
mate business  of  the  vessel, 
in  addition  to  crew,  but 
not  to  exceed  one  for  each 
net  ton  of  the  vessel. 

All  vessels  except 
those  covered  by 
columns  3  and  4. 

None. 

Vessels  of  not  over 
15  gross  tons. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk. 

All  vessels  carrying  more  than  6 
passengers.' 

Those  vessels  carrying 
dangerous  cargoes 
when  required  by  46 
CFR  Part  98  or  146. 

All  vessels  except 
those  covered  by 
columns  3,  4,  and  5. 

Vessels  over  15 
gross  tons  ex- 
cept seagoing 
motor  vessels  of 
300  gross  tons 
and  over. 

All  vessels  carrying 
combustible  or 
flammable  hquid 
cargo  in  bulk.' 

1.  All  vessels  carrying  more  than 
12  passengers  on  an  internation- 
al voyage,  except  yachts. 

2.  All  vessels  not  over  65  feet  in 
length  which  carry  more  than  6 
passengers.' 

3.  All  other  vessels  of  over  65  feet 
in  length   carrying  pa.ssengers 
for  hire  except  documented  car- 
go or  tank  vessels  issued  a  per- 
mit to  carry  not  more  than  16 
persons  in  addition  to  the  crew. 

All  vessels  carrying 
freight  for  hire  ex- 
cept those  covered 
by  columns  3  and  4. 

All  vessels  except 
those  covered  by 
columns  3,  4,  and  5. 

Seagoing  motor 
vessels  of  300 
gross  tons  and 
over. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk.* 

1.  All  vessels  carrying  more  than 
12  passengers  on  an  internation- 
al voyage,  except  yachts. 

2.  All  other  vessels  carrying  pas- 
sengers, except: 

a.  Yachts. 

b.  Documented  cargo  or  tank 
vessels  issued  a  permit  to 
carry  not  more  than  16  per- 
sons in  addition  to  the  crew. 

All  vessels  except 
those  covered  by 
columns  3  and  4, 
and  those  engaged 
in  the  fishing,  oys- 
tering,  clamming, 
crabbing,  or  any 
other  branch  of  the 
fishery,  kelp,  or 
sponge  industry. 

All  vessels  except 
those  covered  by 
columns  3,  4,  and  5. 

Sail 

Vessels  not  over 
700  gross  tons. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk. 

All  vessels  carrying  more  than  6 
passengers.' 

Those  vessels  carrying 
dangerous  cargoes 
when  required  by  46 
CFR  Part  98  or  146. 

None. 

Vessels  over  700 
gross  tons. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk. 

All  vessels  carrying  passengers  for 
hire. 

Those   vessels   carry- 
ing dangerous  car- 
goes when  required 
by   46    CFR    Part 
98  or  146. 

None. 

Nonself-propelled- . 

Vessels  not  over 
100  gross  tons. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk. 

All  vessels  carrying  more  than  6 
passengers.  ' 

Those  vessels  carry- 
ing dangerous  car- 
goes when  required 
by  46  CFR  Part  98 
or  146. 

All  barges  carrying 
passengers  except 
those  covered  by 
column  4. 

Vessels  over  100 
gross  tons. 

All  vessels  carrying 
combustible  or 
flammable  liquid 
cargo  in  bulk. 

All  vessels  carrying  passengers  for 
hire. 

All  seagoing  barges 
except  those  cover- 
ed by  columns  3 
and  4;  and  those 
inland  barges  carry- 
ing dangerous  car- 
goes when  required 
by  46  CFR  Part  98 
or  146. 

All  barges  carrying 
passengers  except 
those  covered  by 
column  4. 

'  Where  length  is  used  In  this  table  it  means  the  length  measured  from 
end  to  end  over  the  deck,  excluding  sheer.  This  expression  "means  a 
straight  line  measurement  of  the  overall  length  from  the  foremost  part  of 
the  vessel  to  the  aftermost  part  of  the  vessel,  measured  parallel  to  the 
centerline." 

-  Subchapters  E  (Load  Lines),  F  (Marine  Engineering),  J  (Electrical 
Engineering),  and  X  (Dangerous  Cargoes)  of  this  chapter  may  also  be 
applicable  under  certain  conditions. 

3  Public  nautical  schoolships,  other  than  vessels  of  the  Navy  and  Coast 
Guard,  shall  meet  the  requirements  of  Part  167  of  Subchapter  R  (Nautical 
Schools)  of  this  chapter.  Civilian  nautical  schoolships,  as  defined  by 
46  U.S.C.  1331,  shall  meet  the  requirements  of  Subchapter  II  (Passenger 
Vessels)  and  Part  168  of  Subchapter  R  (Nautical  Schools)  of  this  chapter. 

*  Subchapter  II  (Passenger  Vessels)  of  this  chapter  covers  only  those 
vessels  of  100  gross  tons  or  more.  Subchapter  T  (Small  Passenger  Ves- 
sels) of  this  chapter  covers  only  those  vessels  of  less  than  100  gross  tons. 

(R.S.  4405,  as  amended,  4462,  as  amended;  46  U.S.C.  375,  416) 


'  Vessels  covered  by  Subchapters  H  (passenger  Vessels)  or  I  (Cargo 
and  Miscellaneous  Vessels)  of  this  chapter,  where  the  principal  purpose 
or  use  of  the  vessel  is  not  for  the  carriage  of  liquid  cargo,  may  be  granted 
a  perniit  to  carry  a  limited  amount  cf  flammable  or  combustible  liquid 
cargo  in  bulk.  The  portion  of  the  vessel  used  for  the  carriage  of  the 
flammable  or  combustible  liquid  cargo  shall  meet  the  requirements  of 
Subchapter  D  (Tank  Vessels)  in  addition  to  the  requirements  of  Sub- 
chapter II  (Passenger  Vessels)  or  I  (Cargo  and  Miscellaneous  Vessels) 
of  this  chapter. 

9  Any  vessel  on  an  international  voyage  is  subject  to  the  requirements 
of  the  international  Convention  for  Safety  of  Life  at  Sea,  1960. 

'  The  meaning  of  the  term  "passenger"  is  as  defined  in  the  Act  of  May 
10,  1956  (sec.  1,  70  Stat.  151;  46  U.S.C.  390). 

«  Boilers  and  machinery  are  subject  to  examination  on  vessels  over  40 
feet  in  length . 
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tracted  for  before  or  after  a  specific  date.  As 
used  in  this  subchapter,  the  term  "vessel  con- 
tracted for"  includes  not  only  the  contracting 
for  the  construction  of  a  vessel,  but  also  the  con- 
tracting for  a  material  alteration  to  a  vessel,  the 
contracting  for  the  conversion  of  a  vessel  to  a 
passenger  vessel,  and  the  changing  of  service  or 
route  of  a  vessel  if  such  change  increases  or 
modifies  the  general  requirements  for  the  vessel 
or  increases  the  hazards  to  which  it  might  be 
subject. 

110.10     REFERENCE    SPECIFICATIONS,    STAND- 
ARDS, AND  CODES 

110.10-1      General 

The  following  specifications,  standards,  and 
codes,  to  the  extent  specified  in  the  text,  form  a 
part  of  this  subchapter : 

110.10-1  (a)  Rules  for  the  Classification 
and  Construction  of  Steel  Vessels,  of  issue  in 
effect  on  the  date  the  vessel  is  contracted  for, 
issued  by  American  Bureau  of  Shipping,  45 
Broad  Street,  New  York,  N.Y.  10004. 

110.10-1  (b)  Publications  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for,  issued 
by  National  Fire  Protection  Association,  60 
Battery  march  Street,  Boston,  Mass.  02110,  as 
listed  in  this  paragraph. 

110.10-1  (b)(1)  The  National  Electrical 
Code. 

110.10-1  (b)  (2)  Code  for  Use  of  Flam- 
mable Anesthetics  (Safe  Practice  for  Hospital 
Operating  Rooms) . 

1 10. 10-1  ( c )  St  andards  of  issue  in  effect  on 
the  date  the  vessel  is  contracted  for,  issued 
by  National  Electrical  Manufacturers  Associa- 
tion, 155  East  44th  Street,  New  York,  N.Y. 
10017,  as  listed  in  this  paragraph. 

110.10-1  (c)(1)  NEMA  Standards  Pub- 
lication Molded  Case  Circuit  Breakers. 

110.10-1  (c)(2)  NEMA  Standards  for 
Large  Air  Circuit  Breakers. 

*110.10-1  (c)(3)  NEMA  Standards 
Publication   Motors  and   Generators    (MGl). 

1 10.10-1  (d)  Standards  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for,  issued 
by  the  Institute  of  Elef;trioal  and  Electronic 
Engineers,  Box  A,  Lenox  Hill  Station,  New 
York,  N.Y.  14481,  as  listed  in  this  paragraph. 
110.10-l(d)(l)  IEEE  Standard  No. 
4.5 — Recommended  Practice  for  Electrical  In- 
stallations on  ShipFward. 

110.10-l(d)(2)  USA  Standards  Insti- 
tute (formerly  American  Standard)  Definitions 
of  Electrical  Terms,  ASA  CA2. 

llO.lO-l(e)  Standards  issued  by  Under- 
writers' LalK)nitories,  Inc.,  207  Esist  Ohio  Street, 
(/hicago,  III.  (jOOll,  as  listed  in  this  paragraph, 


each  of  issue  in  effect  on  the  date  the  vessel  is 
contracted    for : 

110.10-1  (e)(1)  Standard  For  Snap 
Switches. 

110.10-1  (e)(2)  Standard  For  Knife 
Switches. 

110.10-l(e)(3)     Standard  For  Fuses . 

110.10-1  (e)(4)  Standard  For  Indus- 
trial Control  Equipment. 

110.10-1  (e)(5)  Standard  for  Branch- 
Circuit  and  Service  Circuit  Breakers. 

110.10-1  (e)(6)  Standard  For  Panel- 
boards. 

110.10-1  (e)(7)  Standard  For  Edison- 
Base  Lampholders. 

110.10-1  (e)(8)  Standard  for  Marine 
Type  Electric  Lighting  Fixtures. 

110.10-1  (e)(9)  Standard  For  Attach- 
ment Plugs  and  Receptacles. 

110.10-1  (e)  ( 10)  Standard  For  Flexible 
Cord  and  Fixture  Wire. 

110.10-l(e)(ll)  Standard  For  Elec- 
tric-Discharge-Lamp    Accessory     Equipment. 

110.10-1  (e)  (12)  Standard  For  Eleva- 
tor Electric  Contacts  and  Elevator  Hoistway 
Door  Interlocks. 

110.10-1  (e)  (13)  Standard  for  Port- 
able Electric  Lamps. 

110.10-1  (e)  (14)  Standard  for  Wire 
Connectors  and  Soldering  Lugs. 

110.10-1  (e)  (15)  Standard  for  Outlet 
Boxes  and  Fittings. 

110.10-1  (e)  ( 16)  Standard  for  Enclosed 
Switches. 

110.10-1  (e)  (17)  Standard  for  Com- 
mercial Electric  Cooking  Appliances. 

^110.10-1  (e)  (18)  Standards  for  In- 
dustrial Control  Equipment  for  Use  in  Haz- 
ardous Locations,  Subject  698. 

110.10-1  (f)  Specifications  and  Guides 
issued  by  the  U.S.  Navy  Bureau  of  Ships, 
Washington,  D.C.,  20360,  of  issue  in  effect  on 
the  date  the  vessel  is  contracted  for,  as  listed  in 
this  paragraph. 

*110.10-l(f)(l)  MIL-C-915  Interim 
Specifications  Cable,  Cord  and  Wire,  Electrical 
(shipboard  use). 

*110.10-1  (f)(2)  MIL-a-2194  Mili- 
tary Specifications  Cable,  Power,  Electrical, 
Reduced  Diameter  TVP®?  Naval  Shipboard. 

*110.10-1  (f)(3)  MIL-C-23206  Mili- 
tary Specifications  Cable,  Special  Purpose, 
Electrical  (Nuclear  Plant). 

*110.10-1  (f)(4)  NavShips  250-660- 
23,  Cable  ('omparison  Guide. 

110.10-1  (g)  Standards  of  issue  in  effect 
on  tlie  (late  the  vessel  is  contracted  for,  issued 
by  USA  Standards  Institute,  70  East  45th 
Slreet,  New  York,  N.Y.  10017. 
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110.10-1  (g)(1)  Safety  Code  For  Ele- 
vators, Dumbwaiters,  and  Escalators. 

-^110.10-1(11)  Recommended  practices  in 
effect  on  the  date  the  vessel  is  contracted  for, 
issued  bv  Insti'ument  Society  of  America,  530 
William'  Penn  Place,  Pittsburgh,  Pa.  15219 : 

■^110.10-1  (h)(1)  Recommended  Prac- 
tice, Intrinsically  Safe  and  Non-Incendive 
Electrical  Instruments  (RP  12.2). 

1 10.10-5      Copies  of  specifications,  standards 
and  codes 

110.10-5  (a)  Copies  of  the  specifica- 
tions, standards,  and  codes  referred  to  in  this 
subpart  may  be  obtained  from  the  issuing  au- 
thority except: 

*110.10-5 (a)(1)  Military  specifi- 
cations may  be  obtained  from  the  Commanding 
Officer,  Naval  Supply  Depot,  5801  Tabor  Ave- 
nue, Philadelphia,  Pa.  19120. 

*110.10-5(a)(2)  NavShips  250-660- 
23  may  be  purchased  from  the  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington,  D.C.  20402. 

110.10-5  (b)  Copies  of  the  specifications, 
standards,  and  codes  referred  to  in  this  subpart 
are  available  for  reading  purposes  at  Coast 
Guard  Headquarters  upon  request. 

110.15     DEFINITION  OF  TERMS   USED   IN  THIS 
SUBCHAPTER 

110.15-1      Approved 

This  term  means  approved  by  the  Com- 
mandant, United  States  Coast  Guard,  unless 
otherwise  stated. 

110.15-5     Boat  deck 

This  term  means  the  deck  or  decks  on  which 
lifeboats  are  stowed. 

110.15-10     Bulkhead  deck 

This  term  means  the  uppermost  deck  up  to 
which  the  transverse  watertight  bulkheads  are 
carried. 


110.15-15     Cable  terms 

110.15-15  (a)     Gable. 

110.15-15(a)  (1)  A  cable  is  either  a 
stranded  conductor  with  or  without  insulation 
and  other  coverings  (single  conductor  cable), 
or  a  combination  of  conductors  insulated  from 
one  another  (multiple-conductor  cable). 
110.15-15  (b)     Gobble  designations. 

110.15-15(b)  (1)  Abbreviations  given 
in  Columns  1  to  5,  inclusive,  of  Table  110.15-15 
(b)(1)  may  be  employed  in  connection  with 
lighting  and  power,  interior  communication, 
and  telephone  cable.  Thus,  in  the  abbreviation 
DRL-4,  D= double  conductor,  light  and  power 
(column  1),  R  =  rubber  insulated  (column  2), 
L= leaded  and  steel  armored  (columns  3  and 
4),  and  — 4= No.  14  American  wire  gage,  4110 
circular  mils  (column  5).  In  the  abbreviation 
ICTIA-12,  IC  =  interior  communication  (col- 
umn 1),  T= thermoplastic-asbestos  or  thermo- 
plastic-glass-asbestos insulated  (column  2),  1  = 
impervious  sheathed  (column  3),  A = aluminum 
armored  (column  4),  and — 12=12  conductor 
(column  5). 

110.15-15  (b)(2)  The  trade  designa- 
tions given  in  Table  110.15-15  (b)  (2)  may  be 
used  to  designate  the  type  of  flexible  cord  and 
fixture  wire. 

110.15-20     Coast  Guard  District  Commander 

This  term  means  an  officer  of  the  Coast  Guard 
designated  as  such  by  the  Commandant  to  com- 
mand all  Coast  Guard  activities  within  his 
district,  which  includes  the  inspection,  enforce- 
ment, and  administration  of  Title  52,  Revised 
Statutes,  and  Acts  amendatory  thereof  or  sup- 
plemental thereto,  and  rules  and  regulations 
thereunder. 

110.15-25     Coastwise 

Under  this  designation  shall  be  included  all 
vessels  normally  navigating  the  waters  of  any 
ocean  or  the  Gulf  of  Mexico  20  nautical  miles  or 
less  offshore. 


Table  110.15-15(b)(l) — Lighting  and  power,  interior  communication,  and  telephone  cable  symbols 


Column  1 
Symbol  designating  cable  type 


Column  2 


Symbol  designating  type 
of  Insulation 


Column  3 


Symbol  designating  type 
of  outer  covering 


Column  4 


Symbol  desig- 
nating type  of 
armor 


Column  5 

S3rmbol  designating  wire  size  for 
light  and  power  cable  or  number 
of  conductors  for  interior  com- 
munication or  number  of  pairs  of 
conductors  for  telephone  cable 


S=single  conductor,  light  and  power. 
D  =  double  conductor,  Ught  and  power. 
T=triple  conductor,  light  and  power. 

F  =  four  conductor,  light  and  power. 
IC=interior  communication. 
TT  =  twTSted  pair,  telephone. 
TTC=twTsted  pair,  inter-cabin  tele- 
phone. 


R=rubber. 

V  =  varnished-cam  brie. 

AV=asbestos-varnished- 

cambric. 
T=thermoplastlc-asbestos 

or  thermoplastic-g  1  a  s  s  - 

asbestos. 
MI=mlneral  insulated. 


A=armored  only. 
L=leaded  and  armored. 
I  =  impervious  sheathed 

and  armored. 
S=reinforced    sheathed 

and  armored. 


None=steel. 
A=aluminum. 
B=  bronze. 


Circular  mil  size  in  thousands,  or 
number  of  conductors,  or  num- 
ber of  pairs  of  conductors. 
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Table  H0.15-15(b)  (2) — Portable  cord  and  fixture  wire 
symbols 


Trade  name  of  wire  or  cord 


Asbestos-covered  heat-resistant  fixture  wire 

Silicone  rubber  insulated  fixture  wire 

Silicone  rubber  insulated  fixture  wire,  flexible  stranding 

Asbestos-covered  heat-resistant  cord 

Rubber-jacketed  heat-resistant  cord 

Heat-  and  moisture-resistant  cord — 

Lamp  cord 

Co'tton-covered  heat-resistant  fixture  wire,  stranded  or 

flexible  stranded 

Cotton-covered  heat-resistant  cord 

Elevator  cable - 

Rubber-covered  fixture  wire,  flexible  stranding 

Heat-resistant    rubber-covered    fixture    wire,    flexible 

stranding j-- - 

Heater  cord 

Jacketed  heater  cord 

Rubber-jacketed  heater  cord - 

Braided  heavy  duty  cord -.- 

Reinforced  cord 

T\visted  portable  cord 

Moisture-proof  reinforced  cord - 

Rubber-covered  stranded  fixture  wire 

Heat-resistant  rubber-covered  stranded  fixture  wire 

Hard  service  cord.._ _ 

Hard  service  cord,  oil-resistant 

Hard  service  cord  thermoplastic  covered 

Junior  hard  service  cordL - 

Junior  hard  service  cord,  oil-resistant 

Junior  hard  service  cord,  thermoplastic  covered 

Thermoplastic-covered  stranded  fixture  wire 

Thermoplastic-covered  fixture  wire,  flexible  stranding... 


Designation 


AF 

SF-2 

SFF-2 

AFC,  AFPD 

AFS,  AFSJ 

AVPD 

O 

CF 

CFC,  CFPD 

E,  EO,  ET 

FF-2 

FFH-2 

HC.HPD 

HS 

HSJ 

K 

P,  P-2 

PD 

PW.  PW-2 

RF-2 

RFH-2 

S 

SO 
ST 
SJ 
8J0 
SJT 
TF 
TFF 


110.15—30     Commandant 

This  term   means  the  Commandant  of  the 
Coast  Guard. 

110.15—35      Control  equipment  terms 

110.15-35  (a)  Electric  controllers.  An 
electric  controller  is  a  device,  or  group  of 
devices,  which  serves  to  govern,  in  some  prede- 
termined manner,  the  electric  power  delivered 
to  the  api^aratus  to  whicli  it  is  connected. 

110.15-35 (b)  Basic  functions.  The  basic 
functions  of  a  controller  are  the  functions  of 
those  of  its  elements  which  govern  the  applica- 
tion of  electric  power  to  the  connected 
apparatus. 

110.15-35  (c)  Manwd  controller.  A  man- 
ual controller  is  an  electric  conti-oller  having 
all  of  its  basic  functions  j)erformed  by  devices 
wliich  ai'e  operated  by  hand. 

1  ]t).15-.'55(d)  P^ull  iiiagiicJic  controller. 
.\  U\]\  magnetic  controller  is  an  electric  con- 
troller having  all  of  its  basic  functions  per- 
formed by  devices  which  are  operated  by 
electromagnets. 

110.15-35(e)  Contactor.  A  (■onta(;tor  is  a 
device  for  repeatedly  establi.shing  and  inter- 
niptimr  an  elect ri<'  j)Ower  circuit. 

1 1 0.1. 5-35 (f)  Stnrter.  A  starter  is  an 
electric  coiil  roller  for  accelerating  a  motor  from 
rest  to  normal  speed,  and  to  stop  the  motoi-. 

1 10.15-35  (g)     A  utomatic   h  t  a  r  tar.     An 
automsitic  .stailer  is  a  starter-  in  wliich  the  infiii 
eiice  directing  its  performance  is  automatic. 


110.15-35  (h)  Autotrans  former  starter. 
An  autotransformer  starter  is  a  starter  which 
includes  an  autotransformer  to  furnish  reduced 
voltage  for  starting  of  an  alternating  current 
motor.  It  includes  the  necessary  switching 
mechanism,  and  it  is  frequently  called  a  com- 
loensator  or  autostarter. 

110.15-35(1)  Overload  protection  {over- 
current  protection) .  Overload  protection  is  the 
effect  of  a  device  operative  on  excessive  current, 
but  not  necessarily  on  short  circuit,  to  cause  and 
maintain  the  interruption  of  current  flow  to  the 
device  governed. 

110.15-35 (j)  Overload  relay.  An  over- 
load relay  is  an  overcurrent  relay  which  func- 
tions at  a  predetermined  value  of  overcurrent  to 
cause  disconnection  of  the  load  from  the  power 
supply. 

Note:  An  overload  relay  is  intended  to  protect  the 
load  (for  example,  motor  armature)  or  its  controller, 
and  does  not  necessarily  protect  itself. 

110.15-35 (k)  Normally  open  and  nor- 
mally closed.  The  terms  "Normally  Open"  and 
"Normally  Closed"  when  applied  to  a  magneti- 
cally operated  switching  device,  such  as  a  con- 
tactor or  relay,  or  to  the  contacts  thereof, 
signify  the  position  taken  when  the  operating 
magnet  is  deenei'gized.  These  terms  ajiply  only 
to  nonlatching  types  of  devices. 

110.15-35(1)  Temperature  compensated 
overload  relay.  A  temperature  compensated 
overload  relay  is  an  overload  relay  which  func- 
tions at  any  current  in  excess  of  a  predeter- 
mined value  essentially  independent  of  ambient 
temperature. 

110.15i-40     Corrosion-resistant  finishes 

The  following  treatments  listed  in  this 
section,  when  properly  done  and  of  sufficiently 
heavy  coating,  are  considered  satisfactory 
corrosion-resistant  finishes : 

110.1,5— K) (a)  Pjlectroplating  of  cadmium, 
chromium,  nickel,  silver,  or  zinc. 

1 10.15-40  (b)     Sherardizing. 

110.15^0(c)     Galvanizing. 

110.1.5-40(d)  Painting.  Thorough  clean- 
ing and  degreasing,  followed  by  bonderizing 
or  tlie  equivalent,  followed  by  the  application 
of  zinc  chromate  primer  or  the  equivalent,  fol- 
lowed by  one  or  more  ap])lications  of  enamel. 

1 10.15-45      Corrosion-resistant  or  noncorrod- 
ible  materials 

Silver,  corrosion-resist  ing  steel,  copper,  bi'ass, 
l)i-()iize,  copper-nickel,  certain  cop[H'r-iiickel  al- 
loys, and  certain  aluminum  alloys  arc  consid- 
ei'cd  satisfactory  corrosion-resistant  or  noncor- 
rodible  materials. 
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110.15-50     Electrochemistry 

110.15-50 (a)  Storage  battery.  A  stor- 
age battery  is  a  connected  group  of  two  or  more 
electrolytic  cells  for  the  generation  of  electric 
energy  m  which  the  cells  after  being  discharged 
may  be  restored  to  a  charged  condition  by  an 
electric  current  flowing  in  a  direction  opposite 
to  the  flow  of  current  when  the  cell  discharges. 

110.15-50  (b)  Dry  cell.  A  dry  cell  is  a 
cell  in  which  the  electrolyte  is  immobilized. 

110.15-50 (c)  Primary  cell.  A  primary 
cell  is  a  cell  which  produces  electric  current  by 
electrochemical  reactions  without  regard  to  the 
reversibility  of  those  reactions.  (Some  pri- 
mary cells  are  reversible  to  a  limited  extent.) 

110.15-55      Embarkation  cJeck 

This  term  means  the  deck  or  decks  from 
which  passengers  embark  into  lifeboats  or  the 
deck  or  decks  on  which  passengers  are  assem- 
bled preparatory  to  embarking  into  lifeboats. 

1 1 0.1 5-60      Emergency  squad 

This  term  means  that  part  of  the  crew  desig- 
nated by  the  station  bill  to  form  the  nucleus  of 
a  damage  control  party. 

1 10.1 5-65      Equipment  enclosure  terms 

110.15-65  (a)  Enclosed  (inclosed).  En- 
closed means  surrounded  by  a  case  which  will 
prevent  a  person  from  accidentally  contacting 
live  parts. 

110.15-65 (b)  Nonivatertight  equifment. 
Xonwatertight  equipment  means  enclosed 
equipment,  the  enclosure  of  which  is  not  suffi- 
ciently effective  to  be  classed  as  either  drip- 
proof  or  watertight. 

110.15-65  (c)  Dripproof  equipment. 
Dripproof  equipment  means  enclosed  equip- 
ment so  constructed  or  protected  that  its  success- 
ful operation  is  not  interfered  with  when 
subjected  to  falling  moisture  or  dirt. 

110.15-65 (d)  Watertight  equipment. 
Watertight  equipment  means  enclosed  equip- 
ment so  constructed  that  a  stream  of  water  from 
a  hose  (not  less  than  1  inch  in  diameter)  under 
a  head  of  about  35  feet  from  a  distance  of  about 
10  feet,  and  for  a  period  of  5  minutes,  can  be 
played  on  the  apparatus  without  leakage.  The 
hose  nozzle  should  be  adjusted  to  give  a  solid 
stream  at  the  enclosure. 

110.15-65 (e)  Explosionproof  equiprroent. 
Explosionproof  equipment  means  equipment 
enclosed  in  a  case  which  is  capable  of  withstand- 
ing an  explosion  of  a  specified  gas  or  vapor 
which  may  occur  within  it,  and  of  preventing 
the  ignition  of  the  specified  gas  or  vapor  sur- 
roimding  the  enclosure  by  sparks,  flashes  or 
explosions  of  the  gas  or  vapor  within. 


110.15-65  (f)  Weathertight  equipment. 
Weathertight  equipment  means  equipment  so 
constructed  or  protected  that  exposure  to  a  beat- 
ing rain  will  not  result  in  the  entrance  of  water. 

110.15-65  (g)  Totally  enclosed  equipment. 
Totally  enclosed  means  so  enclosed  as  to  prevent 
circulation  of  air  between  the  inside  and  the 
outside  of  the  case,  but  not  necessarily  suf- 
ficiently to  be  termed  airtight. 

110.15-70     Equivalent 

This  term,  when  used  in  connection  with  a 
unit,  material,  process,  finish,  etc.,  means  the 
equivalent  as  determined  by  the  Coast  Guard. 

(See  Subpart  110.20.) 

110.15-75      Ferry 

Under  this  designation  shall  be  included  those 
vessels  in  other  than  ocean  or  coastwise  service 
having  provisions  only  for  deck  passengers  and/ 
or  vehicles,  operating  on  a  short  run  on  a  fre- 
quent schedule  between  two  points  over  the  most 
direct  water  route,  and  offering  a  public  service 
of  a  type  normally  attributed  to  a  bridge  or 
tunnel. 

110.15-80     Flashpoint 

This  term  indicates  the  temperature  in  de- 
grees Fahrenheit  at  which  a  liquid  gives  off  a 
flammable  vapor  when  heated  in  an  open-cup 
tester.     (See  Paragraph  111.70-5 (e).) 

1 1 0.1 5-85      Generation  and  distribution  terms 

110.15-85 (a)  Connected  load.  The  con- 
nected load  is  the  sum  of  the  continuous  ratings 
of  the  load  consuming  apparatus  connected  to 
the  system  or  any  part  thereof. 

110.15-85 (b)  Load  factor.  Load  factor 
is  the  ratio  of  the  average  load  over  a  designated 
period  of  time  to  the  connected  load. 

110.15-85  (c)  P^ak  load.  Peak  load  is  the 
maximum  load  consumed  or  produced  by  a  unit 
or  group  of  units  in  a  stated  period  of  time.  It 
may  be  the  maximum  instantaneous  load  or  the 
maximum  average  load  over  a  designated  inter- 
val of  time. 

Note. — Maximum  average  load  is  ordinarily  used. 
In  commercial  transactions  involving  peak  load  (peak 
power)  it  is  taken  as  the  average  load  (power)  during 
a  time  interval  of  specified  duration  occurring  within  a 
given  period  of  time,  that  time  interval  being  selected 
during  which  the  average  power  is  greatest. 

110.15-85(d)  Ground  {earth) .  Aground 
is  a  conducting  connection,  whether  intentional 
or  accidental,  by  which  an  electric  circuit  or 
equipment  is  connected  to  the  earth,  or  to  some 
conducting  body  of  relatively  large  extent, 
which  serves  in  place  of  the  earth.  It  is  used 
for  establishing  and  maintaining  the  potential 
of  the  earth  (or  of  the  conducting  body)  or 
approximately    that   potential,   on   conductors 
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connected  to  it,  and  for  conducting  ground  cur- 
rent to  and  from  the  earth  (or  the  conducting 
body). 

Note. — On  shipboard  the  "ground"  or  "earth"  is  the 
metal  hull  and  all  conductive  parts  connected  thereto. 

110.15-85(e)  G  r  ounde  d  (earthed). 
Grounded  means  that  the  system,  circuit,  or  ap- 
paratus referred  to  is  provided  with  a  ground. 

110.15-85  ( f )  Ground-return  circuit 
{earth-return  circuit) .  A  ground-return  circuit 
in  which  the  earth  is  utilized  to  complete  the 
circuit. 

110.15-85  (g)  Ground  current.  Ground 
current  is  current  flowing  in  the  earth  or  in  a 
grounding  connection. 

110.15-85 (h)  Voltage  to  ground.  The 
voltage  to  ground  is  the  voltage  between  any 
live  conductor  of  a  circuit  and  the  earth. 

Note. — Where  safety  considerations  are  involved,  the 
voltage  to  ground  which  may  occur  in  an  ungrounded 
circuit  is  usually  the  highest  voltage  normally  existing 
between  the  conductors  of  the  circuit,  but  in  special 
circumstances  higher  voltages  may  occur. 

110.15-85  (i)  Ground  indication.  A 
ground  indication  is  an  indication  of  the  pres- 
ence of  a  ground  on  one  or  more  of  the  normally 
ungrounded  conductors  of  a  system. 

110.15-85(j)  Circuit.  A  circuit  is  a  con- 
ducting part  or  a  system  of  conducting  parts 
through  which  an  electric  current  is  intended 
to  flow. 

110.15-85  (k)  Feeder  {in  interior  wiring) . 
A  feeder  is  a  set  of  conductors  originating  at 
a  main  distribution  center,  and  supplying  one 
or  more  secondary  distribution  centers,  one  or 
more  branch-circuit  distribution  centers,  or  any 
combination  of  these  two  types  of  equipment. 

110.15-85(1)  Lighting  feeder.  A  light- 
ing feeder  is  a  feeder  supplying  principally  a 
lighting  load. 

110.15-85 (m)  Power  feeder.  A  power 
feeder  is  a  feeder  supplying  principally  a  power 
or  heating  load. 

110.1.5-85  (n)  Branch  circuit.  A  branch 
circuit  is  that  portion  of  a  wiring  system  extend- 
ing beyond  the  final  overcurrent  device  protect- 
ing the  circuit. 

110.15-85  (o)  Motor  branch  circuit.  A 
motor  branch  circuit  is  a  branch  circuit  supply- 
ing energy  only  to  one  or  more  motors  and  asso- 
ciated motor  controllers. 

1 1 0. 1 5-85  ( p )  Lighting  branch  circuit. 
A  lighting  branch  cin^uit  is  a  circuit  supplying 
enc.rgv  to  ligliting  outlets  only.  (Lighting 
branch  circuits  also  may  supply  portable  desk 
or  bracket  fans,  .small  heatmg  api)Iianc^s, 
motors  of  i^  hp  and  le-ss,  and  otlier  poitable 
;i[>panituH  of  not  over  000  watts  eacli.) 


110.15-85 (q)  Appliance  branch  circuit. 
An  appliance  branch  circuit  is  a  circuit  supply- 
ing energy  to  one  or  more  outlets  to  which  ap- 
pliances are  to  be  connected;  such  circuits  to 
have  no  permanently-connected  lighting  fix- 
tures not  a  part  of  an  appliance. 

110.15-85  (r)  Outlet.  An  outlet  is  a 
point  on  the  wiring  system  at  which  current  is 
taken  to  supply  fixtures,  lamps,  heaters,  motors, 
or  current-consuming  equipment  generally. 

Note.— The  use  of  the  term  outlet  for  a  point  in  the 
wiring  system  where  a  switch  is  located  is  deprecated, 
unless  qualified  to  make  the  meaning  clear. 

110.15-85 (s)  Lighting  outlet.  Alighting 
outlet  is  an  outlet  intended  for  the  direct  con- 
nection of  a  lampholder,  a  lighting  fixture  or 
a  pendant  cord  terminating  in  a  lampholder. 

110.15-85  (t)  Recej)t<icle  outlet.  A  recep- 
tacle outlet  is  an  outlet  intended  to  be  equipped 
with  one  or  more  receptacles,  not  of  the  screw- 
shell  type,  or  provided  with  one  or  more  points 
of  attaclmient  within  one  foot,  intended  to 
receive  attachment  plugs. 

110.15-85  (u)  Phig  {plug  adfipter).  An 
attachment  plug  is  a  device  which,  by  insertion 
in  a  receptacle,  establishes  connection  betAveen 
the  conductors  of  the  attached  flexible  cord  and 
the  conductors  connected  permanently  to  the 
receptacle. 

110.15-85  (v)  Affliance.  Appliances  are 
current-consuming  equipment,  fixed  or  port- 
able; for  example,  heating,  cooking  and  small 
motor-operated  equipment. 

110.15-85  (w)  Portable  appliance.  A  port- 
able appliance  is  an  appliance,  fixed  or  porta- 
ble, served  by  means  of  a  flexible  extension  cord 
and/or  attachment  plug. 

110.15-85 (x)  Accessible  {as  applied  to 
w iring  methods ) .  Accessible  means  not  perma- 
nently closed  in  by  the  structure  or  finish  of 
the  ship;  capable  of  being  removed  without 
disturbing  the  ship  structure  or  finish. 

110.15-85 (y)  Accessible  {as  applied  to 
equipment).  Accessible  means  admitting  close 
approach  because  not  guarded  by  locked  doors, 
elevation  or  other  effective  means. 

110.15-90     Great  Lakes 

Tinder  this  designation  shall  be  included  all 
vessels  ruivigating  the  Great  Lakes. 

110.15-95      Headquarters 

This  term  means  the  office  of  the  Com- 
numdant,  U.S.  Coast  Guard,  Washington,  D.C. 

20'22(). 

110.15—100      Instrument  and  meter  terms 

110.15-100(a)  Instrument.  An  instni- 
niciit  is  a  device  for  measuring  the  value  of  the 
(juantity    under    observation.     An    instrument 
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may  be  an  indicating  instrument  or  a  recording 
instrument.  The  term  "instrument"  is  used  in 
two  different  senses:  (1)  Instrument  proper 
consisting  of  the  mechanism  and  the  parts  built 
into  the  case  or  made  a  corporate  part  thereof, 
and  (2)  the  instrument  proper  together  with 
any  necessary  auxiliary  devices,  such  as  shunt, 
shunt  leads,  resistors,  reactors,  capacitors  or 
instrument  transformers.  The  term  "meter"  is 
also  used  in  a  general  sense  to  designate  any 
type  of  measuring  device,  including  all  types  of 
elex^tric  measuring  instruments.  Such  use  as  a 
suffix  or  as  part  of  a  compound  word  (e.g.,  volt- 
meter, frequency  meter)  is  universally  accepted. 
Meter  may  be  used  alone  with  this  wider  mean- 
ing when  the  context  is  such  as  to  prevent  con- 
fusion with  the  narrower  meaning  of  electricity 
meter. 

110.15-100 (b)  Indicating  instrumient.  An 
indicating  instrument  is  an  instrument  in  which 
only  the  present  value  of  the  quantity  measured 
is  visually  indicated. 

110.15-100  (c)  Ammeter.  An  ammeter  is 
an  instrument  for  measuring  the  magnitude  of 
an  electric  current.  It  is  provided  with  a  scale, 
usually  graduated  in  either  amperes,  milliam- 
peres,  microamperes  or  kiloamperes.  If  the 
scale  is  graduated  in  milliamperes,  microam- 
peres or  kiloamperes,  the  instrument  is  usually 
designated  as  a  milliammeter,  a  microammeter 
or  a  kiloammeter. 

110.15-100 (d)  Frequency  meter.  A  fre- 
quency meter  is  an  instrument  for  measuring 
the  frequency  of  an  alternating  current. 

110.15-100(e)  Power-factor  meter.  A 
power-factor  meter  is  a  direct-reading  instru- 
ment for  measuring  power  factor.  It  is  pro- 
vided with  a  scale  graduated  in  power  factor. 
110.15-100(f)  Voltmeter.  A  voltmeter  is 
an  instrument  for  measuring  the  magnitude  of 
electric  potential  difference.  It  is  provided 
with  a  scale,  usually  graduated  in  either  volts, 
millivolts,  or  kilovolts.  If  the  scale  is  grad- 
iiated  in  millivolts  or  kilovolts  the  instrument 
is  usually  designated  as  a  millivoltmeter  or  a 
kilovoltmeter. 

110.15-100  (g)  Wattmeter.  A  wattmeter 
is  an  instrument  for  measuring  the  magnitude 
of  the  active  power  in  an  electric  circuit.  It 
is  provided  with  a  scale  usually  graduated  in 
either  watts,  kilowatts,  or  megawatts.  If  the 
scale  is  graduated  in  kilowatts  or  megawatts, 
the  instrument  is  usually  designated  as  a  kilo- 
wattmeter  or  megawattmeter. 

110.15-100  (h)  Instrument  shunt.  An  in- 
strument shunt  is  a  particular  type  of  resistor 
designed  to  be  connected  in  parallel  with  a  cir- 
cuit  of  an   instrument   to   extend   its  current 


range.    The  shunt  may  be  internal  or  external 
to  the  instrument  proper. 

^110.15-100(i)  Intrinsically  safe  instru- 
ment and  equipment  or  wiring.  The  term  "in- 
trinsically safe"  when  used  with  instruments 
and  equipment  or  wiring  shall  mean  such  in- 
struments and  equipment  or  wiring  that  is  in- 
capable of  releasing  sufficient  electrical  or 
thermal  energy  under  normal  or  abnormal  con- 
ditions to  cause  ignition  of  a  specific  hazardous 
atmospheric  mixture  in  its  most  easily  ignited 
concentration.  Abnormal  conditions  will  in- 
clude accidental  damage  to  any  part,  of  the  in- 
strument and  equipment  or  wiring,  insulation, 
failure  of  electrical  components,  and  other 
faulty  conditions. 

^110.15-105     InternaHonal  voyage 

-^^110.15-105 (a)  The  term  "international 
voyage,"  as  used  in  this  subchapter,  shall 
have  the  same  meaning  as  that  contained  in 
Regulation  2(d),  Chapter  I,  of  the  Interna- 
tional Convention  for  Safety  of  Life  at  Sea, 
1960;  i.e.,  "  'International  voyage'  means  a  voy- 
age from  a  country  to  which  the  present  Con- 
vention applies  to  a  port  outside  such  country, 
or  conversely ;  and  for  this  purpose  every  terri- 
tory for  the  international  relations  of  which  a 
Contracting  Government  is  responsible  or  for 
which  the  United  Nations  is  the  administering 
authority  is  regarded  as  a  separate  country." 

■^110.15-105  (b)  The  International  Con- 
vention for  Safety  of  Life  at  Sea,  1960,  does 
not  apply  to  vessels  "solely  navigating  the 
Great  Lakes  of  North  America  and  the  River 
St.  Lawrence  as  far  east  as  a  straight  line  drawn 
from  Cap  de  Rosiers  to  West  Point,  Anticosti 
Island  and,  on  the  north  side  of  Anticosti 
Island,  the  63d  Meridian."  Accordingly,  such 
vessels  shall  not  be  considered  as  being  on 
an  "international  voyage"  for  the  purpose  of 
this  subchapter. 

-^110.15-105  (c)  For  the  purpose  of  this 
subchapter  the  term  "territory"  as  used  in  para- 
graph (a)  of  this  section  shall  be  considered  to 
include  the  Commonwealth  of  Puerto  Rico,  the 
Canal  Zone,  all  possessions  of  the  United 
States,  and  all  lands  held  by  the  United 
States  under  a  protectorate  or  mandate. 

-^110.15-105  (d)  Although  voyages  be- 
tween the  continental  United  States  and  Hawaii 
or  Alaska,  and  voyages  between  Hawaii  and 
Alaska  are  not  "international  voyages"  under 
the  provisions  of  the  International  Convention 
for  Safety  of  Life  at  Sea,  1960,  such  voyages 
are  similar  in  nature  and  shall  be  considered 
as  "international  voyages"  and  subject  to  the 
same  requirements  for  the  purpose  of  this 
subchapter. 
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110.15^110     Lakes,  bays,  and  sounds 

Under  this  designation  shall  be  included  all 
vessels  navigating  the  waters  of  any  of  the  lakes, 
bays,  or  sounds  other  than  the  waters  of  the 
Great  Lakes. 

110.15-115     Locations 

110.15-115 (a)  Corrosive  location.  Corro- 
sive locations  shall  be  deemed  to  be  locations 
exposed  to  the  weather  on  vessels  operating  in 
salt  water. 

110.15-115  (b)  Damp  or  wet  location. 
Damp  or  wet  locations  shall  be  deemed  to  be 
locations  exposed  to  the  weather,  machinery 
spaces,  cargo  spaces,  refrigerated  spaces,  gal- 
ley, laundry,  public  washrooms  or  toilets 
equipped  with  baths  or  showers,  and  similar 
locations.  Areas  directly  inside  of  access  doors 
to  a  weather  deck  will  also  be  classed  as  wet 
locations  where  the  access  door  is  not  suitably 
protected  against  entrance  of  rain  or  spray  by 
an  overhanging  deck  or  by  other  means. 

110.15-115  (c)  Dry  location.  Dry  loca- 
tions shall  be  deemed  to  be  passengers'  and 
crew's  quarters,  pantries,  passageways  adjacent 
to  quarters,  public  washrooms  and  toilets  which 
are  not  equipped  with  baths  or  showers,  radio 
room,  gyro  room,  and  chart  room. 

1 1 0.1 5—1 20     Marine  inspector  or  inspector 

These  terms  mean  any  person  from  the  civil- 
ian or  military  branch  of  the  Coast  Guard  as- 
signed under  the  superintendence  and  direction 
of  an  Officer  in  Charge,  Marine  Inspection,  or 
any  other  person  as  may  be  designated  for  the 
performance  of  duties  with  respect  to  the  in- 
spection, enforcement,  and  administration  of 
Title  52,  R.S.,  and  acts  amendatory  thereof  or 
supplemental  thereto,  and  rules  and  regulations 
thereunder. 

110.15-125      Motorboat 

This  term  means  any  vessel  indicated  in  Col- 
uiuns  4  or  5  of  Table  110.05-1  (a),  (55  feet  in 
length  f)r  less  which  is  propelled  by  machinery 
(iufluding  steam).  The  length  shall  be  meas- 
ured from  (!iul  (o  end  over  the  deck  excluding 
sluicr.  This  lerm  includes  a  l)oat  temporarily 
or  peniianeiitly  equipped  with  a  detachable 
iriotor  and  any  siiffi  l)f)at  when  so  profx'lled  is 
siibjc/'t  to  the  apj)li(abh'  provisions  of  (he  Act 
of  Aj^ril  25,  MHO,  as  amended  (sees.  1  to  22,  54 
.Stat.  MV.',  107,  as  ainended,  M\  I  J.S.( '.  .52()-.52()u) , 
and  th(!  reguhilions  i)romnlga<ed  thereunder. 
Vor  \\\i'  i)iir[K)S('  of  this  subfliapfer  mo(orl)oat« 
an;  in'liir|('<l  under  (lie  term  "vessel'"  unless  spe- 
•■ififally  noted  f)llier\vise.  'I'lic  vuiious  classes 
of  nif)torl>oa(s  arc  as  follows: 

(''lassA — Any  nio(orl)0!i(  less  limn  Hi  I'cct  in 
len^h. 


Class  1 — Any  motorboat  16  feet  or  over  and 
less  than  26  feet  in  length. 

Class  2 — Any  motorboat  26  feet  or  over  and 
less  than  40  feet  in  length. 

Class  .3 — Any  motorboat  40  feet  or  over  and 
not  more  than  65  feet  in  length. 

^1 1 0.1 5-1 28      Nuclear  vessel 

110.15-128  (a)  A  nuclear  vessel  is  a  ves- 
sel provided  with  a  nuclear  powerplant  for  pro- 
pulsion or  any  other  purpose,  or  any  vessel  han- 
dling or  processing  substantial  amounts  of 
radioactive  material  other  than  as  cargo. 

110.15-130     Ocean 

Under  this  designation  shall  be  included  all 

vessels  navigating  the  waters  of  any  ocean  or 
the  Gulf  of  Mexico  more  than  20  nautical  miles 
offshore. 

110.15-135     Officer    in    Charge,    Marine    In- 
spection 

This  term  means  any  person  from  the  civilian 
or  military  branch  of  the  Coast  Guard  desig- 
nated as  such  by  the  Commandant  and  who, 
under  the  superintendence  and  direction  of  the 
Coast  Guard  District  Commander,  is  in  charge 
of  an  inspection  zone  for  the  performance  of 
duties  with  respect  to  the  inspections,  enforce- 
ment, and  administration  of  Title  52,  Revised 
Statutes,  and  acts  amendatory  thereof  or  sup- 
plemental thereto,  and  rules  and  regulations 
thereunder. 

110.15-140     Passenger 

A  passenger  is  every  person  other  than  the 
master  and  members  of  the  crew  or  other  per- 
sons employed  or  engaged  in  any  capacity  on 
board  a  vessel  in  the  business  of  that  vessel.  In 
the  case  of  a  vessel  on  an  international  voyage 
a  child  under  one  year  of  age  is  not  counted  as 
a  passenger. 

110.15-155      Propulsion  engine 

This  term  means  one  or  more  machines  driv- 
ing a  single  pro])eller  or  paddlewheel  shaft  for 
[)ropu]sion  of  the  vessel. 

110.15-160     Qualified  person 

(a)  A  (lualilied  person  is  one  who  by  his  spe- 
cial knowledge,  ability,  and  exjjeiMence  is  able 
to  (•om])elently  iind  safely  perform  the  required 
Functions  and  duties. 

110.15-165      Rivers 

Undei-  (his  designation  shall  be  included  all 
vessels  whose  navigation  is  restricted  to  rivers 
and/or  canals,  exclusively,  and  to  such  other 
watei-s  as  may  be  so  designated  by  the  Coast 
(Jnard  District  Commander. 
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1 10.15-170      Recognized  classification  society 

The  term  "recognized  classification  society" 
means  tlie  American  Bureau  of  Shipping  or 
other  chissification  society  recognized  by  the 
Commandant. 

110.15-175      Rotating    machinery;   enclosure, 
ventilation  and  protection  terms 

110.15-175 (a)  Self  -  ventilated  machine. 
A  self-ventihited  machine  is  one  which  has  its 
ventihiting  air  circulated  by  means  integral 
with  the  machine. 

110.15-175  (b)  Separately  ventilated  ma- 
chine. A  separately  ventilated  machine  is  one 
which  has  its  ventilating  air  supplied  by  an 
independent  fan  or  blower  external  to  the 
machine. 

110.15-175  (c)  Enclosed  self  -  ventilated 
machine.  An  enclosed  self-ventilated  machine 
is  a  machine  having  openings  for  the  admission 
and  discharge  of  the  ventilating  air,  which  is 
circulated  by  means  integral  with  the  machine, 
the  machine  being  otherwise  totally  enclosed. 
These  openings  are  so  arranged  that  inlet  and 
outlet  ducts  or  pipes  may  be  connected  to  them. 
Note. — Such  ducts  or  pipes,  if  used,  must 
have  ample  section  and  be  so  arranged  as  to 
furnish  the  sj^ecified  volume  of  air  to  the  ma- 
chine, otherwise  the  ventilation  will  not  be 
sufficient. 

110.15-175  (d)  Enclosed  separately  ven- 
tilated machine.  An  enclosed  separately  venti- 
lated machine  is  a  machine  having  openings  for 
the  admission  and  discharge  of  the  ventilating 
air,  which  is  circulated  by  means  external  to 
and  not  a  part  of  the  machine,  the  machine 
being  otherwise  totally  enclosed.  These  open- 
ings are  so  arranged  that  inlet  and  outlet  duct 
pipes  may  be  connected  to  them. 

110.15-175  (e)  Open  inachine.  An  open 
machine  is  one  having  ventilating  openings 
which  permit  passage  of  external  cooling  air 
over  and  around  the  windings. 

110.15-175 (f)  Totally ^  enclosed  machine. 
A  totally  enclosed  machine  is  one  so  enclosed  as 
to  prevent  exchange  of  air  between  the  inside 
and  the  outside  of  the  case,  but  not  sufficiently 
enclosed  to  be  called  airtight. 

110.15-175  (g)  Totally  enclosed  fan-cooled 
machine.  A  totally  enclosed  fan-cooled  ma- 
chine is  a  totally  enclosed  machine  equipped  for 
exterior  cooling  by  means  of  a  fan  or  fans,  inte- 
gral with  the  machine  but  external  to  the 
enclosing  parts. 

110.15-175(h)  Protected  machine.  A 
protected  machine  is  an  open  machine  in  which 
all  openings  giving  direct  access  to  live  or  rotat- 
ing parts  (except  smooth  shafts)  are  limited 
in  size  by  the  design  of  the  structural  parts,  or 


by  screens,  grilles,  expanded  metal,  etc.,  to  pre- 
vent accidental  contact  with  such  parts. 
Such  openings  are  of  such  size  as  not  to  permit 
the  passage  of  a  cylindrical  rod  y^  inch  in  diam- 
eter, except  where  the  distance  from  the  guard 
to  the  live  or  rotating  parts  is  more  than  4 
inches  they  are  of  such  size  as  not  to  permit  the 
passage  of  a  cylindrical  rod  %  inch  in  diameter. 

110.15-175(1)  Dripproof  machine .  A 
dripproof  machine  is  one  in  which  the  venti- 
lating openings  are  so  constructed  that  drops 
of  liquid  or  solid  particles  falling  on  the  ma- 
chine at  any  angle  not  greater  than  15  degrees 
from  the  vertical,  cannot  enter  the  machine 
either  directly  or  by  striking  and  running  along 
a  horizontal  or  inwardly  inclined  surface. 

110.15-l75(j)  Explosionproof  machine. 
An  explosionproof  machine  is  one  enclosed  in  a 
case  which  is  capable  of  withstanding  an  explo- 
sion of  a  specified  gas  or  vapor  which  may  oc- 
cur within  it,  and  of  preventing  the  ignition  of 
the  specified  gas  or  vapor  surrounding  the  en- 
closure by  sparks,  flashes  or  explosions  of  the 
gas  or  vapor  within. 

110.15-175  (k)  Waterproof  machine.  A 
waterproof  machine  is  a  totally  enclosed  ma- 
chine so  constructed  that  a  stream  of  water 
from  a  hose  (not  less  than  1  inch  in  diameter) 
under  a  head  of  35  feet  and  from  a  distance  of 
about  10  feet  can  be  played  on  the  machine 
from  any  direction  for  a  period  of  15  minutes 
without  leakage,  except  that  leakage  which  may 
occur  around  the  shaft  may  be  considered  per- 
missible, provided  it  is  prevented  from  enter- 
ing the  oil  reservoir  and  provision  is  made  for 
automatically  draining  the  machine.  The  hose 
nozzle  should  be  adjusted  to  give  a  solid  stream 
at  the  enclosure.  The  machine  should  be  pro- 
vided with  a  check  valve  for  drainage  or  a 
tapped  hole  at  the  lowest  part  of  the  frame 
which  will  serve  for  application  of  drain  pipe 
or  drain  plug. 

110.15-177      Rules  of  the  road 

110.15-l77(a)  The  term  "Rules  of  the 
Road"  means  the  statutory  and  regulatory  rules 
governing  navigation  of  vessels.  These  rules 
are  also  i:)ublished  by  the  Coast  Guard  in  pam- 
phlet form  as  follows : 

110.15-l77(a)  (1)     Rules  of  the  Road- 
International— Inland  (CG-169) . 

110.15-177 (a)  (2)     Rules  of  the  Road- 
Great  Lakes  (CG-172). 

110.15-l77(a)  (3)     Rules  of  the  Road- 
Western  Rivers  (CG-184). 

110.15-177  (b)  The  current  editions  of  the 
"Rules  of  the  Road"  pamphlets  may  be  ob- 
tained from  any  Marine  Inspection  Office. 
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11 0.1 5-1 80     Short  international  voyage 

For  the  purpose  of  this  subchapter,  the  ex- 
pression "short  international  voyage"  means  an 
international  voyage  in.  the  course  of  which  a 
vessel  is  not  more  than  200  miles  from  a  port 
or  place  in  which  the  passengers  and  crew 
could  be  placed  in  safety,  and  which  does  not 
exceed  600  miles  in  len^h  between  the  last  port 
of  call  in  the  country  m  which  the  voyage  be- 
gins and  the  final  port  of  destination. 

110.15-185      Switching  equipment 

110.15-185  (a)     Switches. 
_110.15-185_(a)(l)     S^oitch.    A  switch  is 
a  device  for  making,  breaking  or  changing  the 
connections  in  an  electric  circuit. 

110.15-185 (a)  (2)  Knife  switch.  A 
knife  SAvitch  is  a  form  of  air  switch  in  which  the 
moving  element,  usually  a  hinged  blade,  enters 
or  embraces  the  contact  clips.  In  some  cases, 
however,  the  blade  is  not  hinged  and  is  re- 
movable. 

110.15-185 (a)  (3)  Rated  continuous 
current  {of  a  sioitch  or  circuit  hreaker).  The 
rated  continuous  current  of  a  switchgear  device, 
or  an  assembly,  is  the  maximum  direct  current, 
or  rms  current,  in  amperes  at  rated  frequency 
which  it  will  carry  continuously  without  ex- 
ceeding the  limit  of  observable  temperature 
rise. 

110.15-185  (a)  (4)  Rated  voltage  {of  a 
switch  or  circuit  hreaker).  The  rated  voltage 
of  a  device,  or  an  assembly,  is  the  voltage  to 
which  its  operating  and  performance  character- 
istics are  referred. 

110.15-185(a)  (5)  General  use  switch. 
A  general  use  switch  is  a  switch  intended  for 
use  in  general  distribution  and  branch  circuits. 
It  is  rated  in  amperes  and  is  capable  of  inter- 
rupting the  rated  current  at  the  rated  voltage. 

110.15-185 (a)  (6)  Isolating  switch.  k\\ 
isolating  switclx  is  a  switch  intended  for  isolat- 
ing an  elex'tric  circuit  from  the  source  of  powei-. 
It  has  no  internipting  raiting  and  is  intended  to 
be  of>erated  only  after  the  circuit  lias  been 
opened  l)y  some  other  means. 

110.1.5-185  (a)  (7)  Motor-circuit  svntch. 
.V  motor-cirruit  s\vit(;h  is  a  switch  intended  for 
use  in  a  motor  l)ranc]i  circuit.  It  is  rated  in 
hors(!po\v('r  and  is  cai)af)le  of  intori-u])ting  the 
niaxiiiinm  operating  r)verload  current  of  a 
motor  of  the  same  rating  at  tlie  rated  voltage. 

1 1 0.15- 1 85  (a)(8)  "7"'  rated  switch.  A 
"T"  rated  swilcli  is  a  switch  intended  to  con- 
trol tniigs1cn-filarnen(  lamp  loads. 

11 0.1 5-185  (a)(0)  Master  svntch.  A 
master  Hwi1<-1)  is  n  switfh  whirl,  domimites  the 
op«'rafion  of  cf>ritaftors,  relays,  or  oilier  ro- 
u\<A*'\y  ofH'raferl  devices. 


110.15-185  (b)     Interrupting  devices. 
110.15-185  (b)(1)     Circuit    hreaker.     A 
circuit  breaker  is  a  device  for  closing  and  in- 
terrupting a  circuit  between  separable  contacts 
under  both  nonnal  and  abnormal  conditions. 

Note. — Ordinarily  circuit  breakers  are  required  to 
operate  relatively  infrequently,  although  some  classes 
of  breakers  are  suitable  for  frequent  operation. 

Note. — Normal  indicates  the  interruption  of  currents 
not  in  excess  of  the  rated  continuous  current  of  the 
circuit  breaker.  Abnormal  indicates  the  interruption 
of  currents  in  excess  of  such  rated  continuous  current, 
such  as  short  circuits. 

110.15-185  (b)  (2)  Rated  interrupting 
current  {rated  interrupting  capacity).  The 
rated  interrupting  current  of  a  circuit  breaker 
is  the  highest  current  which  the  breaker  is  rated 
to  interrupt  at  rated  voltage  and  under  spec-* 
ified  operating  duty.  (As  applied  to  breakers 
which  allow  the  current  to  reach  its  maximum 
value,  the  rated  interrupting  current  is  the  cur- 
rent at  the  start  of  the  interrupting  process. 
As  applied  to  breakers  which  prevent  the  cur- 
rent from  reaching  its  maximum  value,  the 
rated  interrupting  current  is  the  highest  avail- 
able current  of  the  circuit  which  the  breaker  is 
rated  to  interrupt.) 

110.15-185  (b)  (3)  Reverse-power  trip- 
ping. Reverse- power  tripping  signifies  the 
tripping  of  a  circuit  breaker  upon  reversal  of 
power  in  the  main  circuit. 

Note. — In  direct-current  practice  the  terms  "re- 
verse power"  and  "reverse  current"  are  synonymous. 

110.15-185 (b)(4)  Undervoltage  trip- 
ping. Undervoltage  tripping  signifies  the  trip- 
ping of  a  circuit  breaker  by  automatic  means 
when  the  main  circuit  voltage  decreases  to  a  pre- 
determined value. 

110.15-185(b)  (5)  N onautomatic  trip- 
ping. Nonautomatic  tripping  signifies  the  trip- 
ping of  a  circuit  interrupter  only  in  response  to 
an  act  of  an  operator. 

110.1.5-185  (c)     Fuses. 

110.15-185  (c)(1)  Fuse.  A  fuse  is  an 
overcurrent.  protective  device  with  a  circuit 
o))ening  fusible  member  which  is  heated  and 
severed  by  the  passage  of  overcurrent  through 
it. 

110.1.5-1 85 (c)(2)  Voltage  rating.  The 
voltage  rating  of  a  fuse  is  the  rms  alternating 
or  direx't  voltage  for  which  it  is  designed. 

110.15-185(c)(3)     Current  rating.    The 
current  rating  of  a  fuse  is  the  designated  rms 
alternating,  or  direct  current  which  it  will  carry 
coirf  inuously  under  stated  conditions. 
110.15-'lH5(d)     Relays. 

no.] .5- 1 85 ( (1 )  ( 1 )  ■  Relay.  A  relay  is  a 
device  (hat  is  opei'ative  by  a  valuation  in  the 
conditions  of  one  electi'ic  circuit  to  effect  the 
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operation  of  other  devices  in  the  same  or  another 
electric  circuit. 

Note. — Where  relays  operate  in  response  to  changes 
in  more  than  one  condition,  all  functions  should  be 
mentioned. 

110.15-185(d)(2)  Current  relay.  A 
current  relay  is  one  that  functions  at  a  prede- 
termined value  of  current.  If  may  be  an  over- 
current  relay,  an  undercurrent  relay,  a  combina- 
tion of  both. 

110.15-185 (d)(3)  Overload  relay.  An 
overload  relay  is  an  overcurrent  relay  which 
functions  at  a  predetermined  value  of  overcur- 
rent to  cause  disconnection  of  the  load  from  the 
power  supply. 

Note. — An  overload  relay  is  intended  to  protect  the 
load  (for  example,  motor  armature)  or  its  controller, 
and  does  not  necessarily  protect  itself. 

110.15-185(d)(4)  Voltage  relay. 
Voltage  relay  is  one  that  functions  at  a  pre- 
determined value  of  voltage.  (It  may  be  an 
overvoltage  relay,  an  undervoltage  relay,  or  a 
combination  of  both.) 

110.15-185(d)  (5)  I  ns  t  ant  ane  ous. 
Instantaneous  is  a  qualifying  term  applied  to 
a  relay  indicating  that  no  delay  is  purposely 
introduced  in  its  action. 

110.15-185(d)(6)  Inverse  time.  In- 
verse time  is  a  qualifying  tenn  applied  to  a  relay 
indicating  that  its  time  of  operation  decreases 
as  the  magnitude  of  the  operating  quantity 
increases. 

110.15-185 (d)  (7)  Overcurrent  protec- 
tion {overload  protection).  Overcurrent  pro- 
tection operates  to  disconnect  the  protected 
equipment  on  excessive  current. 

110.15-185  (d)(8)  Undervoltage  fro- 
tection  {lovyvoltage  protection).  Undervolt- 
age or  lowvoltage  protection  is  the  effect  of  a 
device  operative  on  the  reduction  or  failure  of 
voltage  to  cause  and  maintain  the  interruption 
of  power  in  the  main  circuit. 

110.15-185 (d)  (9)  Undervoltage  release 
{lowvoltage  release).  Undervoltage  or  low- 
voltage  release  is  the  effect  of  a  device  operative 
on  the  reduction  or  failure  of  voltage  to  cause 
the  interruption  of  power  in  the  main  circuit, 
but  not  to  prevent  the  reestablishment  of  the 
main  circuit  on  return  of  voltage. 

110.15-185(d)  (10)       Overspeed   protec- 
tion.   Overspeed  protection  operates  to  discon- 
nect the  protected  equipment  when  the  speed  of 
rotation  is  in  excess  of  a  predetermined  amount. 
110.15-185  (e)    Regulators. 

110.15-185(e)(l)  Regulator.  A  regu- 
lator is  a  device  which  functions  to  maintain 
a  designated  characteristic  at  a  pretedermined 
value,  or  to  vary  it  according  to  a  predetermined 
plan. 


110.15-185  (e)  (2)  Generator  voltage 
regulator.  A  generator  voltage  regulator  is  a 
regulator  which  functions  to  maintain  the  volt- 
age of  a  synchronous  generator,  condenser, 
motor,  or  of  a  direct-current  generator,  at  a  pre- 
determined value,  or  vary  it  according  to  a 
predetermined  plan. 

110.15-185  (f)     Switchgear  assemblies. 

110.15-185(f)(l)  Poioer  stoitchboard. 
A  power  switchboard  is  a  type  of  switchboard 
including  main  circuit  switching  and  interrupt- 
ing devices,  together  with  their  interconnec- 
tions. 

110.15-185(f)(2)_  Live-front  switch- 
boards. A  live-front  switchboard  is  one  having 
exposed  live  parts  on  the  front. 

110.15-185 (f)(3)  Dead-front  sioitch- 
board.  A  dead- front  switchboard  is  one  having 
no  exposed  live  parts  on  the  front,  which  con- 
stitutes a  grounded  metal  barrier  between  the 
operator  and  the  apparatus. 

110.15-185 (f)(4)  Distribution  stvitch- 
board.  A  distribution  switchboard  is  a  power 
switchboard  used  for  the  distribution  of  electric 
energy  at  the  voltages  common  for  such  distri- 
bution within  a  ship. 

Note. — Knife  switches,  air  circuit  breakers,  and  fuses 
are  generally  used  for  circuit  interruption  on  distri- 
bution switchboards,  and  voltages  seldom  exceed  600. 
However,  such  switchboards  often  include  switchboard 
equipment  for  a  high  tension  incoming  supply  circuit 
and  a  stepdown  transformer. 

110.15-185(f)  (5)  Automatic  transfer 
equipment.  An  automatic  transfer  equipment 
is  one  which  automatically  transfers  a  load  so 
that  a  source  of  power  may  be  selected  from  two 
or  more  incoming  lines. 

no.  15-1 90     Vessel 

110.15-190 (a)  ^Vhere  the  word  "vessel" 
is  used  in  this  subchapter,  it  shall  be  considered 
to  include  all  vessels  indicated  in  Columns  3, 
4  and  5  of  Table  110.05-1  (a)  except  as  otherwise 
noted. 

110.15-190(a)  (1)  Cargo  vessel.  Where 
the  term  "cargo  vessel"  is  used  in  this  subchap- 
ter it  shall  be  considered  to  include  all  vessels 
indicated  in  Column  5  of  Table  110.05-1  (a) 
except  as  otherwise  noted. 

110.15-190(a)  (2)  Passenger  V  e  s  s  e  I . 
Where  the  term  "passenger  vessel"  is  used  in 
this  subchapter  it  shall  be  considered  to  include 
all  vessels  indicated  in  Column  4  of  Table 
110.05-1  (a)  except  as  otherwise  noted. 

110.15-190(a)(3)  Tank  barge;  tank 
sh  ip;  tank  vessel.  For  definitions  of  these  terms 
as  used  in  this  subchapter,  see  Paragraphs 
111.70-5(1),  111.70-5(j),  and  111.70-5(k)  of 
this  subchapter. 

110.15-190(a)(4)     Barge.    Where     the 
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term  "barge"  is  used  in  this  subchapter,  it  shall 
be  considered  to  include  all  nonself-propelled 
vessels. 

110.15-195      Western  rivers 

For  the  purpose  of  this  subchapter,  the  term 
'Svestern  rivers"  is  as  defined  in  CG-184,  "Rules 
of  the  Road — Western  Rivers." 

110.20     EQUIVALENTS 

-^1 10.20-1      Conditions  under  which  equiva- 
lents may  be  used 

110.20-1  (a)  Where  in  this  subchapter  it  is 
provided  that  a  particular  fitting,  material,  ap- 
pliance, apparatus,  or  equipment,  or  type  there- 
of, shall  be  fitted  or  carried  in  a  vessel,  or  that 
any  particular  provision  shall  be  made  or  ar- 
rangement sliall  be  adopted,  the  Commandant 
may  accept  in  substitution  therefor  any  other 
fitting,  material,  apparatus,  or  equipment,  or 
type  thereof,  or  any  other  arrangement:  Pro- 
vided., That  he  shall  have  been  satisfied  by  suit- 
able trials  that  the  fitting,  material,  appliance, 
apparatus,  or  equipment,  or  type  thereof,  or  the 
provision  or  arrangement  is  at  least  as  effective 
as  that  specified  in  this  subchapter. 

110.20-1  (b)  In  any  case  where  it  is  shown 
to  the  satisfaction  of  the  Commandant  that  the 
use  of  any  particular  equipment,  apparatus,  or 
arrangement  is  unreasonable  or  impracticable, 
the  Commandant  may  permit  the  use  of  alter- 
nate equipment,  apparatus,  or  arrangement  to 
such  an  extent  and  upon  such  condition  as  will 
insure,  to  his  satisfaction,  a  degree  of  safety 
consistent  with  the  mininunn  standards  set 
forth  in  this  subchapter. 


110.25     SPECIAL  PROVISIONS 

110.25-1  Vessels  acquired  or  documented 
under  the  Act  of  August  9,  1954 

110.25-1  (a)  Vessels  acquired  or  docu- 
mented under  the  act  of  August  9,  1954  (sec.  3, 
68  Stat.  675,  50  U.S.C.  198),  shall  be  subject  to 
the  applicable  provisions  of  Title  52  of  the  Re- 
vised Statutes,  acts  amendatory  thereto  and  the 
rules  and  regulations  thereunder. 

110.25-1  (b)  Unapproved  lifesaving,  fire- 
fighting,  and  other  equipment  may  be  continued 
in  service  so  long  as,  in  the  opinion  of  the  Officer 
in  Charge,  Marine  Inspection,  such  equipment 
is  in  good  and  serviceable  condition.  AH  re- 
placements shall  be  in  accordance  with  Coast 
Guard  requirements  for  new  vessels. 

110.25-5  Installations  of  equipment  made 
during  the  Unlimited  National 
Emergency  declared  by  the  Presi- 
dent on  May  27,  1941 

Boilers,  pressure  vessels,  machinery,  piping, 
electrical,  and  other  installations,  including 
lifesaving,  firefighting,  and  other  safety  equip- 
ment, installed  on  vessels  during  the  Unlimited 
National  Emergency  declared  by  the  President 
on  May  27,  1941,  and  prior  to  the  termination 
of  Title  V  of  the  Second  War  Powers  Act,  as 
extended  (sec.  601,  56  Stat.  180,  50  U.S.C,  App. 
Sup.  635),  which  do  not  fully  meet  the  detail 
requirements  of  the  regulations  in  this  chapter, 
may  be  continued  in  service  if  found  to  be  sat- 
isfactory by  tlie  Commandant  for  the  purpose 
intended. 
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^"^P"?  S°*^  „  instance  where  this  word  "should"  is  used  in  this 

Section  Page  ,  -,-,-,    r\~-ir\/\ii'ir\fr 

111.65-30     Special    requirements    for    electric  part  (except  paragraphs  lll.Oo-lO(c),  111.05- 

power-operated  watertight  door  10(d)  and  1 1 1 .05-10  ( f ) )  to  describe,  or  as  appli- 

system 75  cable  to,  the  equipment  or  installation,  this  word 

111.  65-35     Special  requirements  for  firescreen  •    .     i      pormidprpd  tlip  samp  ns  thp  word  "shall" 

door  holding  and  release  systems.        76  IS  to  De  consioerea  me  same  as  rne  wora    snaii 

111.65-40     Special    requirements    of    electric  m  describing  Coast  (jruard  requirements. 

111.65-45     S^^r^^^^^^^^^^^'s^r        ''  '^'-^^     GENERAL  REQUIREMENTS 

^,   r  heaters v--. ^^  111.05-1      ConstrucHon  and  installation 

111.  65-50     Special    requirements    for    electric  _,,         .     ,  i      •    •  in 

cooking   equipment   and   motor-  Electrical  apparatus  and  wiring  systems  shall 

driven  commissary  equipment...        83  be  in  accordance  with  the  requirements  of  this 

111.  65-55    Special^  requirements  for  electrical  part.     The  requirements  of  this  part  are  appli- 

1 1 1.  70  SpecTaV  reqSmentV  for"  Tank  "veV-  ^able  to  all  vessels  but  may  be  modified  by  the 

sels 84  Commandant  tor  vessels  certificated  tor  limited 

111.70-1      Application — TB/ALL 84  service  or  for  vessels  less  than  300  gross  tons. 

}H' I^^«    Definitions.. .       85  -phe  requirements  of  this  part  are  minimum 

111.  70-10     Special  requirements  for  tank  ves-  •       ^       ,  i  •.  •  jii.ii.ji.-i 

sels   contracted  for  on  or  after  requirements  and  it  is  recommended  that  details 

November  19,  1955 — TB/ALL_  _ .        85  not  covered  by  the  regulations  be  in  general  con- 

111.  70-90     Special  requirements  for  tank  ves-  formity  with  Standard  No.  45  of  the  Institute 

sels  constructed  prior  to  Novem-  ^f  Electrical  and  Electronic  Engineers.     (See 

ber  19,  1955 — TB/ALL 86  i,iiaiai/j\      £  ^.i,-         ii       i.\ 

111.90  Electrical  equipment  and  installa-  paragraph  110.10-1  (d)    of  this  subchapter.) 

tions   on    vessels   contracted   for  111.05-5      Plan  approval 

prior  to  November  19,  1952 88  '^'^ 

in.  90-1       General 88  111.05-5(a)      General. 

111.90-5       Major  alterations 88  -,-,-,  rvi^    r/    \/-.\      mi  •      i         i 

111.90-10     Vessels     contracted    for     prior     to  .  111.05-5 (a)  (1)      Ihe      required      plans 

July  2,  1937 88  listed  in  this  subpart  are  general  in  character, 

111.90-15     Vessels     contracted     for     between  but  include  all  plans  which  normally  show  con- 

1939  ''''     January    1,        ^^  struction  and  safety  features  coming  under  the 

111.  90-20    VesselsVontracted"  for'betweVn  Jan-  cognizance  of  the  Coast  Guard.     In  the  case  of 

uary  2,  1939,  and  June  1,  1941.  __        89  a  particular  vessel,  all  of  the  plans  enumerated 

111.  90-25     Vessels     contracted     for     between  j^ay  not  be  applicable,  and  it  is  intended  that 
June  2,  1941,  and  November  18,  i     xi  i  j  -c     i.-         i^        u     •j.j.  j 

1952...  ....       .        89  only  those  plans  and  specifications  be  submitted 

authors:  The  provisionsVf  this  Van  in'issued  under"  R.s.  4405,  ^^  will  clearly  show  the  vessel's  arrangement, 

as  amended,  4462,  as  amended;  46  U.S.C.  375,  416.    Interpret  or  apply  COUStrUCtlOn  and  required  equipment. 
R.S.  4399,  as  amended,  4400,  as  amended,  4417,  as  amended,  4417a,  as  ^  ^  ^  ^,1-    t^  /     \  /r>\        t       j.i        i-    i.       j!  •        i 

amended,  4418,  as  amended,  4421,  as  amended,  4426,  as  amended,  4427,  111.05-5  (a)  (2)        ill   the   llSt   Ot   required 

as  amended,  4433,  as  amended,  4453,  as  amended,  4488,  as  amended,  nlon«   o-ivpn    in    tliic   cpptinn     flin<5P   inrlipntpH    hv 

4491,  as  amended,  sec.  14,  29  Stat.  690,  as  amended,  sec.  10,  35  Stat.  428,  pianS   giveil   in   THIS  SeCTlOn,  mOSe   inoicarea   Oy 

asamended  41  Stat  305  as  amended,  sec.  5, 49  Stat.  1384,  as  amended,  an  asterisk  cover  the  electrical  itcms  uecessary 

sees.  1,2, 49  Stat.  1544, 1545,  as  amended,  sec.  17, 54  Stat.  166,  as  amended,  ,.  ,^  i         i>    ^  i         •       i     n    .•  i         ii 

sec.  3,  54  Stat.  347.  as  amended,  sec.  3,  70  Stat.  152,  sec.  3,  68  Stat.  675;  tor    the    approval     Ot    the    installation     by    the 

46U.S.C.361,362, 391,391a,  392, 399,  404, 405,  411,435,  481,489, 366, 395,  AmprMp.,n       RnrPin      of      miinnino-      for      vpc;<;pl<5 

363.  369,  367,  S2ep,  1333,  390b,  50  U.S.C.  198;  E.O.  11239,  July  31,  1965!  Amei  ICdll      I5UreaU     OT      Ollipping     TOl      VeSSeiS 

30  F.R.  9671,  3  CFR,  1965  Supp.    Treasury  Department  Orders  120,  clflSSpd     bv     that,     orfranization        WllPll     nrints 

July  31,  1950,  15  F.R.  6521;  167^14,  Nov.  26,  1954,  19  F.K.  8026;  167-20,  J^l'l^i^e^^      "J      LIlcU,     Vlg.UUAclHUn.        VV  IIBU      U11I1L& 

June  18, 1956, 21  F.R.  4894;  ccjFR  56-28,  July  24,  1956,  21  F.R.  56.59;  bearing  recoi'd  ot  sucli  appi'ovai  by  the  Amen- 

167-38.  Oct.  26. 1959. 24  F.R.  8857.  ^.^,^  p^^.^^^^  ^^  Shipping  are  forwarded  to  the 

1  n  .01      APPLICATION  Coast  Guard,  they  will,  in  general,  be  accepted 

1 1 1.01-1      General  '^^  satisfactory  except  insofar  as  the  law  or  the 

111.01-1  (a)     The  provisions  of  this  part,  regulations  in  this  chapter  contain  requii-ements 

with  the  exception  of  Subpart  111.90  of  this  ^^'^'^^'^  «''^  "«^  covered  by  the  American  Bureau 

part,  siiall,  unless  otherwise  indicated,  apply  to  ^^  Ship|)ing. 

all   vessels  contrac^ted  for  on  oi-  after  Novem-  111.05-5  (b)     Procedure  far  submittal  of 

Ix-r  lt>,  1952.     The  provisions  of  Subpart  111.90  flans. 

of  this  pai1  slia II  api>ly  to  all  vessels  contracted  111.05-5(b)  (1)  As  the  relative  loca- 
for  prior  to  N'ovcnilicr  19,  1952.  tions  of  shipyards,  design  offices,  and  Coast 
111.01-5  Should;  meaning  of  Guard  offices  vary  throughout  the  country,  no 
In  order  to  have,  wherever  possible  in  this  specific  routing  will  be  required  in  the  .submittal 
part,  the  identical  wording  contained  in  Section  •>''  P''">«-  ^"  general,  one  of  the  procedures 
;'>5  of  the  American  Hurean  of  Shipping  Rules  outlmed  in  this  paragraph  would  ai)ply,  but 
for  the  ClasHifinition  and  Construction  of  Steel  i"  ii  particular  case,  if  a  more  expeditious  pro- 
Vessels,  the  word  ''slioiihr'  has  been  used  cedn re  can  bo  used,  there  will  be  no  objection  to 
instead    f)f   "shall".     Therefore,   in   each    such  its  adoption. 
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111.05-5  (b)  (2)  The  plans  may  be  sub- 
mitted to  the  Officer  in  Charge,  Marine  Inspec- 
tion at  or  nearest  the  phice  where  the  vessel 
is  to  be  built.  This  procedure  will  be  most  ex- 
peditious in  the  c<ase  of  those  offices  where  per- 
sonnel and  facilities  are  available  for  examina- 
tion and  approval  of  the  plans  locally. 

111.05-5 (b)  (3)  The  plans  may  be  sub- 
mitted directly  to  the  Commandant  (MMT), 
U.S.  Coast  Guard,  1300  E  Street  NW.,  Wash- 
ington, D.C.  20226.  In  this  case,  the  plans  will 
be  returned  directly  to  the  submitter,  with  a 
copy  of  the  action  being  forwarded  to  the  in- 
terested Officer  in  Charge,  Marine  Inspection. 

*111.05-5  (b)(4)  The  plans  may  be 
submitted  directly  to  field  technical  offices. 

*111.05-5  (b)  (4)  (i)  Commander, 

3d  Coast  Guard  District  (mmt),  Governor's 
Island,  Xew  York,  N.Y.  10004,  for  geographical 
area  covered  by  1st,  3d,  and  5th  Coast  Guard 
Districts. 

*111.05-5(b)(4)(ii)  Commander, 
8th  Coast  Guard  District  (mmt),  Room  308, 
Customhouse,  423  Canal  Street,  New  Orleans, 
La.  70130,  for  geographical  area  covered  by  2d, 
7th,  and  8th  Coast  Guard  Districts. 

*111.05-5(b)(4)(iii)  Commander, 
12th  Coast  Guard  District  (mmt),  630  Sansome 
Street,  San  Francisco,  Calif.  94501,  for  geo- 
graphical area  covered  by  11th,  12th,  13th,  14th, 
and  17th  Coast  Guard  Districts. 

111.05-5(b)  (5)  In  the  case  of  classed 
vessels,  upon  specific  request  by  the  submitter, 
the  American  Bureau  of  Shipping  will  arrange 
to  forward  the  necessary  plans  to  the  Coast 
Guard  indicating  its  action  thereon.  In  this 
case,  the  plans  will  be  returned  as  noted  in  sub- 
paragraph (3)  of  this  paragraph. 

111.05-5  (c)     Number  of  flans  required. 

111.05-5  (c)  (1)  Four  copies  of  each  plan 
are  normally  required  so  that  one  can  be  re- 
turned to  the  submitter.  If  the  submitter 
desires  additional  approved  plans,  a  suitable 
number  should  be  submitted  to  permit  the  re- 
quired distribution. 

111.05-5 (d)     Electrical  flans  required  for 
neio  construction} 

'The  items  marked  with  an  asterisk  (*)  indicate  such 
items  may  require  the  approval  of  the  American  Bureau  of 
Shipping. 

*111.05-5(d)(l)    Specifications. 

*  1 1 1 .05-5  (d)(2)     General  arrangements. 

*111.0.5-5(d)(3)  Switchboard  front, 
rear,  end,  and  section  views. 

*111.05-5(d)(4)  Switchboard  wiring 
diagram. 

*111.05-5(d)  (5)  Switchboard  material 
and  nameplate  list. 

*111.05-5(d)  (6)  Elementary  wiring 
diagram  of  metering  and  automatic  switchgear. 


*111.05-5(d)  (7)  Description  of  opera- 
tion of  propulsion  control  and  bus  transfer 
switchgear. 

*  1 1 1.05-5  (d)(8)  Elementary  ( one  line) 
wiring  diagram  of  power  system  (supplemented 
by  cable  lists,  panelboard  summaries,  etc.,  if 
desired)  giving: 

*111.05-5(d)(8)(i)  Type  and  size  of 
generators. 

*111.05-5(d)(8)(ii)  Type  and  size 
of  generator  cables,  bus-tie  cables,  feeders,  and 
branch  circuit  cables. 

*111.05-5(d)(8)(iii)  Power,  light- 
ing, and  interior  commimication  panelboards 
showing  number  of  circuits  and  rating  of  energy 
consuming  devices. 

1 11.05-5  ( d )  ( 8 )  ( iv )  Type  and  capac- 
ity of  storage  batteries. 

111.05-5(d)  (8)  (v)  Rating  of  circuit 
breakers  and  switches,  interrupting  capacity  of 
circuit  breakers,  and  rating  or  setting  of  over- 
current  devices. 

*111.05-5(d)(9)  Electric  plant  sum- 
mary showing  connected  loads  and  calcu- 
lated operating  loads  for  various  conditions  of 
operation. 

*111.05-5(d)(10)  Isometric  or  deck 
wiring  plans  of  power  system,  including  symbol 
list. 

*111.05-5(d)  (11)  Elementary  wiring 
diagram  of  steering  gear  alarm  circuits  and 
ventilation  shutdown  control. 

*111.05-5(d)  (12)  Elementary  wiring 
diagram  and  isometric  or  deck  wiring  diagrams 
of  electric  watertight  door  system,  firescreen 
door  holding  system,  and  power-operated  life- 
boat winches. 

*111.05-5(d)(13)  Generators,  propul- 
sion motors,  and  vital  auxiliary  motors. 
Manufacturer's  outline  drawing  of  each  giving 
nameplate  data,  degree  of  enclosure,  type  of  in- 
sulation, temperature  rise  above  stated  ambient 
temperature,  duty  cycle,  and  application  or 
name  of  auxiliary  driven.  Vital  motors  are 
those  essential,  or  those  which  are  part  of  a  sys- 
tem that  is  essential,  to  the  safe  operation  and 
navigation  of  the  vessel.  Examples  of  such  vital 
auxiliary  motors  are  propulsion  auxiliary  mo- 
tors, steering  gear  motors,  fire  and  bilge  pump 
motors,  motors  driving  emergency  M-G  sets,  etc. 

*111.05-5(d)(14)  Motor  starters. 
Manufacturer's  enclosure  outline  drawing,  con- 
trol eleinentary  wiring  diagram,  and  applica- 
tion of  each.  For  lifeboat  winch  motor 
starters,  see  Section  111.65-40. 

111.05-5(d)(16)  Distribution  panel- 
boards,  branch  boxes,  enclosed  switches,  push- 
button stations,  control  switches,  etc.  Manu- 
facturer's outline  drawing  or  suitable  identifi- 
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cation  on  deck  wiring  plan  symbol  list.  For 
lifeboat  winch  control  switches,  see  Section 
111.65^0. 

111.05-5  (d)  (16)  Isometric  or  deck  wir- 
ing plan  of  lighting  feeders. 

*111.05-5(d)  (17)  Deck  plans  of  light- 
ing system  showing  location  of  cables,  fixtures, 
and  wiring  devices,  cable  sizes  and  types,  and 
manufacturer's  name  and  identification  of  fix- 
tures and  wiring  devices.  If  manufacturer's 
name  and  identincation  are  contained  in  a  sym- 
bol list,  the  corresponding  symbol  marking 
should  be  employed  on  the  deck  plans. 

111.05-5(d)(18)  Elementary  and  iso- 
metric or  deck  wiring  diagrams  of  engine  order 
telegraph  system,  sound  powered  telephone  sys- 
tem, general  alarm  system,  emergency  loud- 
speaker system,  rudder  angle  indicator  system, 
shaft  speed  indicator  system,  gyro  compass 
system,  gyro  pilot  system,  radio  system,  radar 
plan  position  indicator  system,  loran  system, 
refrigerated  spaces  alarm  system,  etc.,  with  ma- 
terial identified  by  name  of  manufacturer  and 
drawing  and/or  catalog  number.  If  manu- 
facturer's name  and  identification  are  contained 
in  a  symbol  list,  the  corresponding  symbol 
marking  should  be  employed  on  the  deck  plans. 
111.05-5(d)(19)  Elementary  and  deck 
wiring  plans  of  fire  detecting  and  alarm  sys- 
tem, manual  alarm  system,  smoke  detecting 
system,  carbon  dioxide  extinguishing  system 
alarms,  and  supervised  i^atrol  system,  with  ma- 
terial identified  by  name  of  manufacturer  and 
drawing  and/or  catalog  number.  If  manu- 
facturer's name  and  identification  are  contained 
ni  a  symbol  list,  the  corresponding  symbol 
marking  should  be  employed  on  the  deck  plans. 
111.05-5 (e)  Electrical  flans  required,  for 
repairs  and  alterations  of  existing  vessels. 

111.05-5  (e)  (1)  No  repairs  or  altera- 
tions affecting  the  safety  of  the  vessel  shall  be 
made  witliout  tlie  knowledge  of  the  Officer  in 
Charge,  Marine  Inspection. 

111. 05-5 (e)  (2)  Drawings  of  alterations 
shall  be  approved  before  work  is  started  unless 
deemed  umiecessary  by  the  Offi(;er  in  Charge, 
Afarine  Inspection.  The  general  scope  of  the 
plans  shall  be  as  noted  in  paragraj)h  (d)  of  this 
seftion.  Drawings  will  not  be  required  for  re- 
[;airs  in  kind. 

111.05-10     Testing  and  inspection 

1  1 1 .05-  10(a)      A  pplif-a.t  irm. 
This  seftion  shall  be  applical)l('  to  all  vessels, 
bolli   (hose  existing  as  of.  Novcmbci-   IS,   1952, 
and  (hose  (•f)nf  raded  for  on  and  after  November 
10,1952. 

111.05    10(h)      (Icuv.ral. 

111.05  \i){h)(\)     The  general    require- 


ments for  inspection  of  vessels  are  contained  in 
Part  31  of  Subchapter  D  (Tank  Vessels),  Part 
71  of  Subchapter  H  (Passenger  Vessels),  and 
Part  91  of  Subchapter  I  (Cargo  and  Miscellane- 
ous Vessels)  of  this  chapter.  The  contents  of 
this  section  supplement  the  general  require- 
ments contained  in  other  parts  of  this  chapter. 
111.05-10(b)(2)  In  the  inspection  of 
electrical  equipment  and  installations,  the  rules 
promulgated  by  the  American  Bureau  of  Ship- 
ping respecting  materials  and  construction,  and 
the  certificate  of  classification  referring  there- 
to, except  when  otherwise  provided  for  by  the 
rules  and  regulations  of  this  subchapter,  shall  be 
accepted  as  standard. 

111.05-10(b)(2)(i)  The  require- 
ments of  this  paragraph  shall  not  be  construed 
to  imply  that  ship  tests  or  factory  inspections 
of  electrical  apparatus  or  equipment  of  the 
types  regularly  conducted  by  the  American  Bu- 
reau of  Shipping  will  be  conducted  by  the 
Coast  Guard.  Shoptests  of  electrical  appara- 
tus or  equipment  will  be  conducted  by  the  Coast 
Guard  only  when  specifically  required  by  the 
regulations  in  this  chapter,  or  when  specifically 
requested,  either  by  the  manufacturer,  ship- 
builder, owner,  or  the  Coast  Guard,  and  agreed 
to  by  all  concerned. 

11 1.05-10 (c)  Initial  inspection. 
111.05-10(c)(l)  Scope.  The  initial  in- 
spection, which  may  consist  of  a  series  of  in- 
spections during  the  construction  of  the  vessel, 
shall  include  a  complete  inspection  of  the  elec- 
trical installation  and  electrical  equipment  or 
apparatus.  The  inspection  shall  be  such  as  to 
insure  that  the  arrangement,  materials,  and  in- 
stallations thereof,  fully  comply  with  the  ap- 
plicable regulations  in  this  chapter  and  are  in 
accordance  with  approved  plans.  The  inspec- 
tion shall  also  be  such  as  to  insure  that  the 
workmanship  of  all  equipment  and  apparatus 
and  the  installation  thereof  is,  in  all  respects, 
satisfactory. 

111.05-10 (c)  (2)  Inspection's  required. 
The  specific  ins])ections  described  in  this  para- 
graph are  intended  as  suggestions  to  the  marine 
inspector.  It  is  not  the  intention  of  this  para- 
graph to  require,  in  the  case  of  any  particular 
vessel,  any  tests  which,  in  the  opinion  of  the 
Officer  in  Charge,  Marine  Inspection,  are 
unnecessary. 

111.05-10(c)('5)  Electric  cable.  Elec- 
tric cable  should  be  checked  during  in.stallation 
for  size  and  type  as  shown  on  (he  approved 
r)lans.  The  adenuacv  of  cable  suppoi'ls  should 
be  checked,  and  it  should  be  asceilained  that  no 
cable  is  installed  in  thei)r<)xinii(y  of  steam  pipes 
or  other  hot  objects  an(l  that  the  cables  have  not 
been   damaged   (hii'ing  the  installation  due  to 
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excessive  pulling  force  having  been  applied,  or 
due  to  sharp  bends  or  sharp  or  rough  edges  of 
cable  supports  or  bulkhead  penetrations,  etc. 
Cable  penetrations  required  to  be  watertight 
should  be  checked  for  proper  packing  of  the 
terminal  or  stuffing  tubes,  including  provisions 
for  future  takeup  of  gland  nuts. 

111.05- 10(c)  (4)  Generators.  Genera- 
tors should  be  checked  for  general  condition, 
both  electrical  and  mechanical,  voltage  regula- 
tion, parallel  operation,  operation  of  safety  de- 
vices such  as  reverse-current  or  reverse-power 
trips,  overcuri'ent  trips,  overspeed  trips,  low  oil 
pressure  trips,  etc. 

111.05-10(c)  (5)  Rotating  electrical  ma- 
chinery. Rotating  electrical  machinery  should 
be  checked  to  assure  that  rotating  and/or  unin- 
sulated electrical  parts  are  adequately  shielded 
from  accidental  contact  by  personnel. 

111.05-10(c)(6)  Switchboards. 
Switchboards  should  be  checked  for  hand-rails, 
guardrails,  working  spaces,  insulating  floor  cov- 
ering, drip  covers,  and  enclosures  for  backs  and 
ends.  Switchboard  mounted  apparatus  should 
be  checked  for  identifying  nameplates.  Circuit 
nameplates  should  be  compared  with  the  rating 
or  setting  of  the  overcurrent  devices  and  with 
the  approved  plans.  The  accessibility  of  items 
requiring  maintenance  or  adjustment  should 
be  checked.  Meters  should  be  checked  for 
proper  calibration.  The  operation  of  automatic 
switchgear  and  mechanical  interlocks  should  be 
observed. 

111.05-10(c)  (7)  Motor  starters.  Motor 
starters  should  be  checked  to  assure  proper 
starting  of  the  motor  under  service  conditions. 
A  wiring  diagram  of  each  motor  starter  should 
be  secured  to  the  inside  of  its  enclosure  door. 
Each  motor  starter  not  completely  disconnected 
from  all  sources  of  potential  when  the  discon- 
nect switch  is  opened  (due  to  electrical  inter- 
locked circuits  necessary  for  proper  operation 
of  the  apparatus  or  for  other  valid  reasons) 
should  be  checked  to  assure  that  attention  is 
directed  to  such  conditions  by  a  suitable  sign. 

111.05-10(c)  (8)  Disconnect  switches. 
The  presence  and  location  of  disconnect  switches 
required  for  motor  starters,  fuses,  etc.,  should 
be  checked.  When  a  switch  or  circuit  breaker 
on  a  switchboard  or  distribution  panel  is  in- 
tended to  serve  as  a  motor  and  controller  dis- 
connect switch,  it  shall  be  determined  that  the 
applicable  requirements  of  the  regulations  in 
this  subchapter  have  been  met. 

111.05-10(c)  (9)  AccessihiHty.  The  ac- 
cessibility of  electrical  apparatus  for  normal 
inspection  and  maintenance  should  be  observed. 
The  accessibility  of  junction  boxes  and  the  like 
in  way  of  paneling  should  be  noted  during  con- 


struction of  a  vessel.  Hinged  doors  of  motor 
starters  and  similar  apparatus  should  be 
checked  for  interference  with  adjacent  struc- 
tural parts  or  apparatus. 

111.05-10(c)(10)  Panelboards.  The 
rating  or  setting  of  the  overcurrent  devices 
should  be  compared  with  the  values  given  on  the 
circuit  directory  and  with  the  approved  plans. 
The  accuracy  of  the  directory  description  of 
loads  served  by  each  circuit  should  be  checked. 

111.05-10 (c)  (11)  Grounding  .  It 
should  be  determined  that  metal  enclosures  for 
electrical  equipment  are  grounded,  either  by  the 
method  of  mounting  or  by  ground  leads.  Port- 
a;ble  equipment  should  be  checked  for  ground- 
ing through  the  grounding  conductor  of  the 
supply  cable. 

111.05-10  (c)  (12)  Emergency  lighting 
and  exit  lights.  The  adequacy  of  emergency 
lights  and  exit  lights  should  be  checked  at  night 
with  all  general  lighting  turned  off. 

111.05-10(c)  (13)  General  alurm  sys- 
tem. The  general  alarm  system  should  be 
checked  with  a  sound  level  meter,  the  sound  level 
of  the  bells  being  measured  in  each  stateroom 
for  passengers  or  crew^  with  doors  closed. 
Where  the  backgromid  noise  level  is  question- 
able, the  background  noise  level  should  be  meas- 
ured while  the  vessel  is  underway.  For  the  re- 
quired sound  levels,  see  Paragraph  113.25-10  (c) 
of  this  subchapter. 

111.05-10(c)  (14)  Emergency  loud- 
speaker system.  The  emergency  loudspeaker 
system  should  be  checked  with  a  sound  level 
meter,  the  sound  level  being  measured  at  several 
locations  in  the  vicinity  of  each  lifeboat  han- 
dling station,  each  lifeboat  embarkation  station, 
each  passenger  assembly  station,  and  through- 
out crew  quarters.  Where  the  background  noise 
level  is  questionable,  the  backgrovuid  noise  level 
should  be  measured  while  the  vessel  is  under- 
way. For  the  required  sound  levels,  see  Table 
113.50-15  in  section  113.50-15  of  this  subchap- 
ter. It  should  be  demonstrated  that  voice 
reproduction  is  of  good  quality  and  intelligi- 
bility is  of  a  high  order.  It  should  be  dem- 
onstrated that  grounding  or  opening  either 
conductor  or  "shotting"  bdth  conductors  to  a 
typical  lifeboat  station  loudspeaker  or  to  a  typi- 
cal embarkation  deck  loudspeaker,  each  to  be 
selected  by  an  inspeotor,  will  not  reduce  the  out- 
put of  any  one  of  the  remaining  loudspeakers  by 
more  than  three  decibels. 

111.05-10(c)  (15)  Fire  detecting  sys- 
tems. Fire  detecting  systems  should  be  checked 
for  compliance  with  the  applicable  regulations 
in  this  chapter  and  for  conformance  with  the 
approved   plans.     Power   supply   circuits   and 
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thermostat  circuits  should  be  checked  for  super- 
vision. 

111.05-10(c)  (16)  Communication  sys- 
tems. All  communication  systems  should  be 
checked  for  performance  and  for  compliance 
with  the  regulations  in  this  chapter. 

111.05-10  (c)  (17)     Insulation  resistance. 
All  electric  power  and  lighting  cable  and  equip- 
ment should  be  checked  for  proper  insulation 
resistance  to  ground  and  between  conductors. 
111.05-10 (d)     Inspection  for  certification. 

111.05-10  (d)(1)  General.  The  inspec- 
tion of  electrical  installations  a;t  the  annual  or 
biennial  inspection  incident  to  reissuance  of  a 
certificate  of  inspection  shall  include  an  inspec- 
tion of  all  items  enumerated  in  paragraph  (c) 
of  this  section  to  the  extent  necessary  to  deter- 
mine mechanical  and  electrical  condition  and 
performance.  Particular  note  should  be  made 
of  circuits  added  or  modified  after  the  initial 
inspection. 

111.05-10 (d)  (2)  Fire  detecting  system. 
Fire  detecting  thermostats  should  be  tested  at 
regular  intervals  (a4:  least  25  percent  of  those  in- 
stalled tested  annually)  to  detect  any  change  in 
operating  characteristics.  A  portable  hand 
light  with  an  open  end  sheet  metal  shield  (such 
as  a  Xo.  3  fruit  can)  replacing  the  usual  guard 
and  globe  would  usually  serve  as  a  source  of 
lieat  to  operate  the  thermostat  without  damage 
to  paint  work  or  to  the  thermostat  itself.  Any 
thermostat  requiring  a  time  to  operate  materi- 
ally different  from  the  average  when  covered 
with  the  heating  device  should  be  suspected  of 
being  defective  and  forwarded  to  Coast  Guard 
Headquarters  for  further  testing. 

111.05-10(d)(3)  Vital  m,achinery. 
Motors,  motor  starters  and  control  switches  used 
with  macliinery  vital  to  the  safety  or  propulsion 
of  the  vessel  should  be  examined  visually  and 
opened  for  closer  inspection  when  there  is  evi- 
dence of  deterioration. 

11 1.05-10(d)  (4)  A'  tor  age  batteries. 
Stfjrage  batteries  used  for  emergency  lighting, 
diesel-engine-driven  emergency  generator  start- 
ing, general  alarm,  etc.,  should  be  checked  foi' 
'•apjirity.  Storage  batteries  supplying  emer- 
gency ligbfiiig  sliould  be  required  to  carry  the 
fxjnnected  loads  for  the  prescribed  lengtli  of 
time. 

111.0.0  10 ((')  Repairs  or  alterati^m.f. 
An  insfX'xf  ion,  either  general  or  f)artial,  depend- 
ing nf)on  the  circuinstancos,  sliall  be  made  when- 
ever any  important  repairs  or  alterations  are 
undertaken. 

111.05—15      General  considerations 

111.05   15ta)      (icrwraL 

1 1 1 .05  ir>(a)  ( 1 )  p:iect,riral  installations 
oil   \css«'1h  shall  be  such  that  :   (i)   services  es- 


sential for  safety  will  be  maintained  under 
various  emergency  conditions;  and  (ii)  the 
safety  of  passengers,  crew,  and  vessel  from  elec- 
trical hazards  will  be  assured. 

111.05-16(a)  (2)  Electrical  equipment 
should  be  so  placed  or  protected  as  to  minimize 
the  possibility  of  mechanical  injury  or  damage 
from  the  accumulation  of  dust,  oil  vapors, 
steam,  or  dripping  liquids.  Apparatus  liable 
to  arc  should  be  ventilated  or  placed  in  venti- 
lated compartments  in  which  flammable  gases, 
acid  fumes,  and  oil  vapors  cannot  accumulate. 
Skylights  and  ventilators  are  to  be  so  arranged 
as  to  avoid  the  possibility  of  flooding  the 
apparatus. 

111.05-15  ( b )  Protection  from  bilge  water. 
111.05-15 (b)  (1)  All  generators,  motors, 
and  electric  couplings  are  to  be  so  arranged  that 
they  cannot  be  damaged  by  bilge  water,  and  if 
necessary  a  watertight  coaming  should  be  pro- 
vided to  form  a  well  around  the  base  of  such 
equipment  with  provisions  for  removing  water 
from  the  well. 

111.05-15  (c)     Accessibility. 

111.05-15(c)(l)  The  design  and  ar- 
rangement of  electrical  apparatus  should  pro- 
vide accessibility  to  parts  requiring  inspection 
or  adjustment.  Armature  and  field  coils, 
rotors  and  revolving  fields  should  be  removable, 
and  where  air  ducts  are  used  there  should  be 
means  of  access. 

111.05-15 (d)  Watertight  equipment. 
111.05-15(d)(l)  All  electrical  equip- 
ment exposed  to  the  weather  or  located  in  spaces 
where  they  would  be  exposed  to  seas,  splashing, 
or  other  severe  moisture  condition,  shall  be  of 
the  watertight  type  or  be  protected  by  means 
of  watertight  enclosures  which  shall  be  such  as 
to  prevent  the  exposure  of  the  equipment  to 
temperatiires  in  excess  of  those  for  which  they 
have  been  designed. 

111.05-15  (e)  Corrosion-resistant  parts. 
lll.()5-15(e)  (1)  Enclosures,  working 
and  other  parts  of  electrical  equipment  which 
would  be  damaged  or  rendered  ineffective  by 
corrosion  shall  be  made  of  corrosion-resistant 
materials  or  of  material  rendered  adequately 
corrosion  resistant. 

111.05-15(f)       (irounding    of    permanent 
equipment. 

111.05-15  (f)(1)  All  exposed  metal  parts 
of  electrical  machines  or  e<iuipnient.  which  are 
not  intended  to  be  "live,"  but  are  liable  to  be- 
come "live"  under  fault  conditions,  shall  be 
grounded  and  all  electrical  ap[)aralus  shall  be 
so  const nictcd  and  so  installed  that,  danger  of 
injui'v  in  ordinary  handling  shall  not  exist. 

111.05- 15(f)  (2)      Metal     rraines    of    all 
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portable  lamps,  tools,  and  similar  apparatus 
supplied  as  ship's  equipment  and  rated  30  volts 
or  more  alternating  current  or  50  volts  or  more 
direct  current  shall  be  grounded  through  a  suit- 
able conductor  in  the  supply  cable. 

111.05-15  (g)    Means  for  ground  detection. 

111.05-15  (g)  (1)  Adequate  means  for 
ground  detection  for  ships'  power  and  lighting 
systems  and  distribution  systems  isolated  from 
the  ships'  power  and  lighting  systems  by  trans- 
formers or  motor-generator  sets  shall  be  pro- 
vided. 

111.05-15 (g)  (2)  If  lamps  are  used  for 
ground  detection  they  shall  have  a  rating  of  not 
more  than  25  watts  nor  less  than  5  watts  operat- 
ing at  approximately  one-half  voltage  m  the 
absence  of  grounds. 

111.05-15 (g)(3)  For  dual-voltage, 
grounded-neutral,  alternating  current  distribu- 
tion systems,  an  ammeter  shall  be  provided  to 
indicate  current  flowing  in  the  ground  connec- 
tion. The  ammeter  shall  have  a  full  scale  range 
of  10  amperes.  An  ammeter  switch  of  the 
spring  return  to  "on"  (ammeter  read)  type  shall 
be  provided.  Where  the  ammeter  is  located  re- 
mote from  the  ground  connection  and  a  current 
transformer  is  used,  a  suitable  protective  device 
shall  be  provided  near  the  current  transformer 
to  prevent  high  voltage  in  the  event  of  an  open 
circuit.  The  ammeter  and  associated  equipment 
shall  be  capable  of  sustaining  without  damage 
the  maximum  fault  current  available. 

'^111.05-15(h)  Limitations  of  porcelain 
use.  Porcelain  should  not  be  used  for  lamp 
sockets,  switches,  receptacles,  fuse  blocks,  etc., 
where  the  material  is  rigidly  fastened  by  ma- 
chine screws  or  the  equivalent. 

111.05-20     Temperature  ratings 

111.05-20(a)  In  the  requirements  of  this 
subchapter,  except  as  noted  in  paragraph  (b) 
of  this  section,  an  ambient  temperature  of  40°  C 
has  been  assumed  for  all  locations  except  boiler 
and  enginerooms,  while  for  these  latter  spaces 
50°  C  has  been  assumed  as  the  ambient  temper- 
ature. "\Miere  the  ambient  temperature  is  in 
excess  of  these  values,  the  total  temperature 
specified  shall  not  be  exceeded.  Where  equip- 
ment has  been  rated  on  ambient  temperatures 
less  than  those  contemplated,  consideration  will 
be  given  to  the  use  of  such  equipment  provided 
the  total  temperature  for  which  the  equipment 
is  rated  will  not  be  exceeded. 

111.05-20 (b)  For  the  assumed  ambient 
temperature  for  lighting  fixtures,  see  Subpara- 
graph 111.60-35 (c)  (2).  For  the  assumed  am- 
bient temperature  for  thermal  trip  circuit 
breakers,  see  Subparagraph  111.55-15(e)  (6). 


1 1 1 .05-25     Nature  of  electrical  supply 

111.05-25 (a)  Standard  systems.  The  fol- 
lowing systems  of  distribution  are  recognized 
as  standard: 

11 1.05-25  (a)(1)     Two- wire  with  direct 
current  or  single-phase  alternating  current ; 

111.05-25(a)(2)     Three-wire    with    di- 
rect current  or  single-phase  alternating  current ; 

111.05-25(a)(3)     Three  -  wire,  three  - 
phase  alternating  current ;  and, 

111.05  -  25(a)(4)     Four  -  wire,  three- 
phase  alternating  current. 

111.05-25  (b)  Standard  voltages.  The  volt- 
ages given  in  Table  111.05-25 (b)  are  recognized 
as  standard. 

Table  111.05-25 (b) — Standard  voltages. 


Equipment 

Direct  current  (volts) 

Alternating  current 
(volts) 

Lighting                   -  -    - 

115 

115  and  230            .  _ 

115. 

Power 

115,  220,  and  440. 

Generators 

Propulsion 

120  and  240 

1,000  maximum 

120,  230,  and  450. 
7,500  maximum. 

111.05  -  25(c)  Standard  frequency.  A 
frequency  of  60  cycles  per  second  is  recognized 
as  standard  for  alternating-current  lighting 
and  power  systems. 

111.05-25 (d)  Others.  Special  considera- 
tion will  be  given  to  systems,  voltages,  or  fre- 
quencies differing  from  the  recognized  stand- 
ard. 

-^111.05-30     Insulation   materials 

11 1.05-30 (a)  Glass  designation.  Insula- 
tion material  referred  to  in  tliis  subchapter  is 
designated  by  class  as  described  in  this  section. 

1 11.05-30 (b)  Class  0  insulation.  Mate- 
rials or  combinations  of  materials  such  as  cot- 
ton, silk,  and  paper  without  impregnation.^ 

111.05-30  (c)  Class  A  insulation.  Mate- 
rials or  combinations  of  materials  consisting  of 
(1)  cotton,  silk,  paper,  and  similar  organic  ma- 
terials when  either  impregnated  ^  or  immersed 
in  a  liquid  dielectric;  (2)  molded  and  laminated 
materials  with  cellulose  filler,  phenolic  resins, 
and  sheets  of  cellulose  acetate  and  other  cellulose 
derivatives  of  similar  properties  and  (3)  var- 
nishes (enamels)  as  applied  to  conductors. 
(ASA-C50.) 


1  Insulation  Is  considered  to  be  "impregnated"  when  a  suit- 
able substance  provides  a  bond  between  components  of  the 
structure  and  also  a  degree  of  filling  and  surface  coverage 
sufficient  to  give  adequate  performance  under  the  extremes 
of  temperature,  surface  contamination  (moisture,  dirt,  etc.), 
and  mechanical  stress  expected  in  service.  |The  impregnant 
must  not  flow  or  deteriorate  enough  at  operating  temperature 
so  as  to  seriously  affect  performance  In  service. 
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111.05-30 (d)  Class  B  insulation.  Mate- 
rials or  combinations  of  materials  such  as  mica, 
asbestos,  fiberglass,  and  similar  inorganic  mate- 
rials in  built-up  form  with  organic  binding  sub- 
stances. A  small  proportion  of  Class  A  material 
ma}'  be  used  for  structural  purposes  only.  Fi- 
berglass or  asbestos  magnetic  wire  insulation  are 
included  in  this  temperature  class.  These  may 
include  supplementary  organic  materials,  such 
as  polyvinylacetal  or  polyamide  films.  (ASA- 
C50.) 

111.05-30  (e)  Class  C  insulation.  Mate- 
rials consisting  entirely  of  mica,  porcelain,  glass, 
quartz,  and  similar  inorganic  materials. 
(ASA-C50.) 

111.05-30 (f)  Class  F  insulation.  A  Class 
F  insulation  system  is  one  which  by  experience 
or  accepted  test  can  be  shown  to  have  suitable 
thermal  endurance  when  operating  at  the  lim- 
iting Class  F  temperature  specified  in  the  tem- 
perature rise  standai'd  for  the  machine  under 
consideration.  Typical  materials  used  in  a 
Class  F  system  include  mica,  glass  fiber,  asbestos 
and  other  materials,  not  necessarily  inorganic, 
with  compatible  bonding  substances  having  suit- 
able thermal  stability.  (NEMA  Publication 
Xo.  MGl.) 

111.05-30 (g)  Class  H  insulation.  Mate- 
rials or  combinations  of  materials  consisting  of 
(1)  mica,  asbestos,  fiberglass,  and  similar  inor- 
ganic materials  in  built-up  form  with  binding 
sul)stance  comjiosed  of  silicone  compounds,  or 
materials  with  equivalent  properties;  (2)  sili- 
cone compounds  in  rubbeiy  or  resinous  forms,  or 
materials  with  equivalent  properties.  A  minute 
proport  ion  of  Class  A  material  niay  be  used  only 
where  essential  for  structural  purposes  during 
mamifacture.     (ASA-C50.) 

111.10     GENERATORS 

m.lO— 1      Power  requirements 

111.1 0-1  ( a )     Propulsion. 

11 1.10-1  (a)  (1)  The  power  for  the  main 
propulsion  e^piipment  may  be  derived  from  a 
single  generator. 

1 11. 10-1  (b)     Ship's  service. 

111.10-1(1))  (1)  All  ocean  vessels  using 
electricity  for  ship's  service  power  or  light  sliall 
be  provided  with  at  least  2  ship's  service  gen- 
<'i-iiling  sets.  The  capacity  of  the  generating 
sets  shall  be  suflicienf  to  caiTy  the  necessary  sea 
load  under  normal  operation  with  any  1  gen- 
erating .set  in  resta-ve. 

1 1 1.10-1  (c)  Fm/'/rgency  potaer  and  liglil- 
ivrf.  Se*  Part  112  of  this  subchapter  for  re- 
quirements. 

111.10— 5     Prime  movers 

111.10-5(}i)  In  general,  compliiiucc  of 
priirie  iiiovers  wiflilhe  i-iiles  proniulgiilcd  by  I  lie 


American  Bureau  of  Shipping  will  be  con- 
sidered as  satisfactory  evidence  of  structural 
and  operational  efficiency  of  prime  movers. 

111.10-5  (b)  Special  consideration  will  be 
given  to  the  structural  and  operational  features 
of  prime  movei-s  for  small  vessels  or  of  unusual 
design  not  contemplated  by  the  rules  of  the 
American  Bureau  of  Shipping. 

111.10-10     Excitation 

lll.lO-lO(a)     General. 

111.10-10(a)(l)  Direct-current  rotat- 
ing exciters  shall  conform  to  all  the  applicable 
requirements  for  direct-current  generators. 

111.10-10  (b)     Propulsion. 

111.10-10  (b)  (1)  Separately  excited 
propulsion  generators  should  be  provided  with 
more  than  1  means  of  excitation.  Exciters  may 
be  either  direct  connected  or  independent  gen- 
erating sets.  Current  may  be  derived  from  the 
ship's  service  power  or  lighting  sets. 

111.1 0-1 5      Generator  construction 

111.10-15  (a)     General. 

111.10-15  (a)  (1)  In  general,  compliance 
of  generators  wuth  the  rules  promulgated  by  the 
American  Bureau  of  Shipping  will  be  con- 
sidered as  satisfactory  evidence  of  the  structural 
efficiency  of  generators. 

111.10-15  (a)  (2)  Special  consideration 
will  be  given  to  the  construction  of  generat-ors 
for  small  vessels  or  of  unusual  design  not  con- 
templated by  the  rules  of  the  American  Bureau 
of  Sliipping. 

1 11.10-15  ( b )     Circulating  currents. 

111.10-15(b)(l)  Means  shall  be  pro- 
vided to  prevent  circulating  currents  from  pass- 
ing between  the  journal  and  the  bearing,  where 
the  design  and  arrangement  of  the  machine  is 
such  that  damaging  current  may  be  expected. 

111.10-15 (c)  Moisture  condensation  pre- 
vention. 

111.10-15(c)(l)  When  the  weight  of 
the  generator  excluding  the  shaft  is  over  1,000 
pounds,  it  should  be  provided  with  means  to 
[)revent  moisture  condensation  in  the  machine 
when  idle.  Wliere  steam  heating  coils  are  in- 
stalled for  this  ))urpose,  there  are  to  be  no  pipe 
joints  inside  the  casings. 

1 1 1 .10-15 (d)  Term/inal  arrangement. 
lll.]0-15(d)(l)  All  generator  termi- 
nals should  be  pi'otected  against  accidental  con- 
tact, mechanical  damage,  and  where  necessary, 
jtgaiiist  dripping  moisture!  by  drip  shields  or 
drippi-oorenclosui-es.  Whei'e  cables  entei-  drip- 
prool'  enclosui-es  from  the  sides  or  top,  they 
should  be  provided  with  terminal  tubes. 

111.  10- 15(e)     Na,mr.plates. 
11 1.1 0-1 5(a)  (1)     All  generators  shall  be 
fitted    with    nanieplates   of   cor-rosion-resistaDt^ 
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material  marked  with  the  following  informa- 
tion: 

111.10-15  (e)  (1)  (i)        Manufacturer's 
type  and  frame  designations. 

111.10-15(e)(l)(ii)     Output. 

111.10-15(e)  (1)  (iii)     Kind  of  rating. 

111.10-16 (e)  (1)  (iv)  Temperature  rise 
at  rated  load. 

111.10-15(e)(l)(v)     Design    ambient 
temperature. 

111.10-15 (e)  (1)  (vi)     Revolutions  per 
minute  at  rated  load. 

111.10-15(e)(l)(vii)     Voltage. 

111.10-15  (e)  (1)  (viii)    A  m  p  e  r  e  s  at 
rated  load ;  and, 

111.10-15(e)(l)(ix)    Type   of   wind- 
ings for  direct-curi'ent  machines. 

111.10-15  (e)(2)  For  alternating-cur- 
rent generators,  in  addition  to  the  applicable 
parts  listed  in  subparagraph  (1)  of  this  para- 
graph, the  following  information  shall  be  set 
forth : 

111.10-15  (e)  (2)  (i)  Number  of  phases. 

111.10-15 (e)  (2)  (ii)     Frequency. 

111.10-15  (e)  (2)  (iii)     Power  factor. 

111.10-15  (e)  (2)  (iv)   Exciter  voltage; 
and, 

111.10-15(e)  (2)  (v)     Exciting  current 
in  amperes  at  rating. 

111.10-15 (f)  Temperature  detectors. 
111.10-15 (f)  (1)  Alternating-current 
generators  of  500  kva  and  above,  when  access  to 
coils  is  difficult,  and  all  alternating-current  pro- 
pulsion generators,  should  be  provided  with 
means  for  obtaining  the  temperatures  of  the 
stationary  windings.  The  temperature  should 
be  indicated  at  a  convenient  location,  preferably 
the  control  panel. 

111.10-15 (g)  Ventilation  and  protection. 
111.10-15  (g)  (1)  Propulsion  and  ship's 
service  generators  not  enclosed  ventilated  shall 
have  all  openings  protected  with  substantial 
wire  or  mesh  screen  to  prevent  personnel  injury, 
and  shall  be  provided  with  protection  against 
dripping  liquids  equivalent  to  that  of  a  drip- 
proof  machine. 

111.10-15 (g)(2)  Where  the  protection 
of  the  generator  is  not  the  equivalent  of  a  pro- 
tected machine  as  defined  in  Paragraph  110.15- 
175(h)  of  this  subchapter,  the  arrangement  will 
require  specific  approval  for  each  installation. 
111.10-15 (g)  (3)  Dampers  shall  be  pro- 
vided in  ventilation  air  ducts  except  where  re- 
circulating systems  are  used. 

111.10-15(h)     Fire  extinguishing. 
111.10-15(h)  (1)    Fire  extinguishing  sys- 
tems suitable  for  fires  in  electrical  equipment 
are  to  be  fitted  to  propulsion  generators  which 
are  enclosed  or  in  which  the  air  gap  is  not  di- 


rectly exposed.  See  Part  34  of  Subchapter  D 
(Tank  Vessels) ,  Part  76  of  Subchapter  H  (Pas- 
senger Vessels)  and  Part  95  of  Subchapter  I 
( Cargo  and  Miscellaneous  Vessels)  of  this  chap- 
ter for  details  of  the  systems. 

111.10-15  (i)    Insulation  of  loindings. 
111.10-15(1)  (1)       Armature    and    field 
coils  should  be  treated  to  resist  oil  and  water. 

111.10-15  (j)     Lubrication. 

111.10-15(j)  (1)  Ship's  service  genera- 
ators.  In  general,  all  generators  should  be  lo- 
cated with  their  shafts  in  a  fore  and  aft  direc- 
tion on  the  vessel  and  they  must  lubricate  and 
operate  satisfactorily  when  permanently  in- 
clined to  an  angle  of  15  degrees  athwartship  and 
5  degrees  fore  and  aft ;  the  bearings  are  to  be  so 
arranged  that  they  will  not  spill  oil  under  a 
momentary  roll  of  30  degrees.  Where  it  is  not 
practicable  to  mount  the  generators  with  arma- 
ture shafts  in  the  fore  and  aft  direction,  their 
lubrication  will  require  special  consideration. 
Generators  depending  on  forced  lubrication,  un- 
less otherwise  approved,  should  be  provided 
with  means  to  shut  down  their  prime  movers 
automatically  on  failure  of  the  lubricating  sys- 
tem. Provision  is  to  be  made  to  prevent  oil  or 
oil  vapor  from  passing  into  the  machine  wind- 
ings. 

111.10-15(j)  (2)  Emergency  generators. 
For  lubrication  of  emergency  diesel-driven  gen- 
erator sets  also  see  Subpart  112.50  of  this 
subchapter. 

111.10-20     Voltage  regulation 

111.10-20 (a)     Ship^s  service  generator. 

111.10-20(a)  (1)  Ship's  service  gener- 
ator's inherent  voltage  regulation  characteris- 
tics shall  comply  in  general  with  all  the 
applicable  requirements  contained  in  Table 
111.10-20  (a)(1). 

111.10-20(a)(2)  Generators  shall, 
where  practicable,  be  tested  with  their  own  driv- 
ing units.  When  tested  with  temporary  driv- 
ing units,  allowance  shall  be  made  for  the  ex- 
pected speed  regulation  of  the  driving  units  to 
assure  satisfactory  voltage  regulation,  as  given 
in  Table  111.10-20(a)  (1)  after  assembly  with 
the  permanent  driving  units. 

111.  10-20  (a)(3)  Where  automatic  volt- 
age regulators  are  not  supplied  the  d-c  ship's 
service  generators  should  be  approximately  flat 
compounded  except  that,  if  the  load  fluctuation 
does  not  interfere  with  the  operation  of  vital 
auxiliaries,  shunt  wound  generators  without 
voltage  regulators  or  stabilized  shunt  wound 
machines  may  be  used. 

111.10-20(a)  (4)  In  general  a  separate 
regulator  should  be  supplied  for  each  alternat- 
ing current  generator.    When  it  is  intended 
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Table  iil.l0-20(a)  (1)— Generator  voltage  regulation.        that  two  or  more  generators  will  be  operated  in 

parallel,  reactive  droop  compensating  means 
should  be  provided  to  divide  the  reactive  power 
properly  between  the  generators.  The  regula- 
tor m  conjunction  with  the  exciter  and  the  gen- 
erator characteristics  should  be  capable  of  per- 
forming in  accordance  with  conditions  set 
forth  in  this  section. 

1 1 1 .10-25     Parallel  operation 

111.10-25 (a)  In  general,  when  the  instal- 
lation is  such  that  two  or  more  generators  are  to 
be  operated  in  parallel,  the  load  on  any  genera- 
tor should  not  differ  more  than  plus  or  minus 
15  percent  of  its  rated  kilowatt  load  from  its 
proportionate  share,  based  on  the  generator 
ratings,  of  the  combined  load  for  any  steady 
state  condition  in  the  combined  load  between 
20  percent  and  100  percent  of  the  sum  of  the 
rated  loads  of  all  generators.  The  starting 
point  for  the  determination  of  the  foregoing 
load  distribution  requirements  should  be  at  75 
percent  load  with  each  generator  carrying  its 
proportionate  share. 

111.10—30     Temperature  Limitations 

111.10-30 (a)  Generators  shall  be  designed 
for  an  ambient  temperature  of  50°  C.  Wlien 
tested  in  accordance  with  American  Standard 
C50,  the  temperature  rises  shall  not  exceed  the 
values  given  in  Tables  111.10-30(al)  and 
111.10-30  (a2) .  Where  provisions  are  made  for 
insuring  an  ambient  temperature  of  40°  C.  or 
,^,    ^  „,^         ^,  ,  less,  the  temperature  rises  may  be  10°  C.  higher 

'May  be  2H  percent  for  emergency  generator.  ,^,^  ^  ■  •      ,i       ^    ii 

than  the  values  given  in  the  tables. 
■A- Table  111.10-30(al) — Limits  of  temperature  rises  for  direct-current  generators  based  on  50°  C.  ambient  temperature  ' 


Type  of  generator 

Load  variation 

Voltage  variation 
(maximum) 

Direct-current  shunt  or 
stabilized     shunt 
wound  generator. 

100  percent  to  20  per- 
cent (decreasing). 

20  percent  to  100  per- 
cent (increasing) 

8  percent  voltage  rise. 

12  percent  voltage 
drop. 

Direct-current    com- 
pound wound  genera- 
tor and  direct-current 
shunt  wound  genera- 
tor with  voltage  regu- 
lator. 

20  percent  to  100  per- 
cent (increasing) 

2)^  percent. 

20  percent  to  100  per- 
cent (increasing) 

lOO'percent  to  20  per- 
cent (decreasing) 

3  percent  from  average 
of  aiicending  and 
descending  curves. 

Direct-current       3-wire 
generator  (In  addition 
to  the  above). 

Rated    current    on 
either  positive  or 
negative    and    25 
percent  rated  cur- 
rent   on    neutral 
and  rated  voltage 
positive  to  nega- 
tive 

Negative  to  neutral 
and  positive  to  neu- 
tral 2  percent  of 
rated  positive  to 
negative  voltage. 

Alternating-current  gen- 
erator  and   regulator 
(no     reactive     droop 
compensation). 

0  percent  to  100  per- 
cent (increasing) 

100  percent  to  0  per- 
cent   (decreasing) 
(At  rated   power 
factor) 

1  percent  of  rated 
voltage  from  a  me- 
dian value  halfway 
between  highest  and 
lowest  values  at- 
tained.' 

Two  or  more  alternat- 
ing-current generators 
and    regulators    with 
reactive    droop    com- 
pensation adjusted  for 
a  voltage  droop  of  not 
more  than  4  percent  of 
rated    voltage    for    a 
reactive   load   change 
from  n  percent  to  60 
percent  of  continuous 
kilovolt-ampere  rating. 

0  percent  to  100  per- 
cent (increasing) 

100  percent  to  0  per- 
cent   (decreasing) 
(At  rated  power 
factor) 

Not  more  than  4  per- 
cent droop  and  no 
point  more  than  1 
percent  of  rated  volt- 
age from  the  average 
curve  drawn  through 
a  plot  of  settled 
voltage  versus  load 
for  any  Increasing  or 
decreasing  load  be- 
tween zero  and  full 
load. 

Part  of  generator 


Limits  of  temperature  rises — degrees  centigrade  (measured  by 
thermometer)  ^ ' 


Class  A  insulation 


Contin- 
uous 


At  end 
of  2-hour 
overload 


Class  B  insulation 


Contin- 
uous 


At  end 
of  2-hour 
overload 


Class  H  insulation 


Contin- 
uous 


At  end 
of  2-hour 
overload 


All  insulated  windings  other  than  items 
n«:;xt  following 

Single-layer  field  windings  with  exposed 
uninsulated  surfaces  and  bare  copper 
winrJings      

Cor(«*  and  mechanical  parts  in  contact 
with  or  adjacfrnt  to  iri.Hulation 

Commutator  and  collc;ctor  rings 

German  silver  or  grid  shunts  on  series 
field  windings - , 

Bearings 


40 


50 

40 
55 

175 
35 


55 


65 

55 
65 


60 


70 

60 
75 

175 
40 


75 


85 

75 

85 


80 


100 

80 
95 


105 


125 

105 
115 


(') 
(') 


I  flpedal  corulderatlon  nhall  tie  given  to  other  parts  of  the  machine 
•iich  (u  bearlnipi,  etc. 


2  Where  other  inothods  arc  u.sed  refer  to  ASA-C-50  for  temperature 
rise  limits. 
'  Kor  Class  K  Insulation  refer  to  NEMA-MQl. 
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^Table   111.10-30(a2) — L.mits    of    temperature  rises  for  alternating-current  generators  based  on  50°    C.  ambient 

temperature  '  ^ 


Limits  of  temperature  rises,  degrees  centigrade  ^ 

Item 

Determined  by — 

Salient  pole 
generators 

Turbine  type 
generators 

Class 
A  in- 
sula- 
tion 

Class 
B  in- 
sula- 
tion 

Class 
H  in- 
sula- 
tion 

Class 
A  in- 
sula- 
tion 

Class 
B  in- 
sula- 
tion 

Class 
H  in- 
sula- 
tion 

Armature  windings  of  machines  of  1,500  kva. 

and  less. 
Armature  windings  of  machines  of  750  kva. 

and  less. 
Armature  windings  with  2  coil  sides  per  slot  in 

stators  of  machines  above  1,500  kva. 
Armature  windings  with  2  coil  sides  per  slot  in 

stators  of  machines  above  750  kva. 
Insulated  field  windings 

Thermometer 

_   _   do 

40 

60 

100 

40 

60 

100 

Imbedded  detector-  _ 
do 

50 

70 

110 

50 

"""55' 
40 

35 

70 

80 
75 
60 

40 

110 

Resistance 

Thermometer 

do 

do 

50 
55 
40 

35 

70 
75 
60 

40 

110 
115 
100 

120 

Collector  rings         _        -                  .  _      _    _    . 

115 

Cores  and  mechanical  parts  in  contact  with  or 

adjacent  to  insulation. 
Bearings .            _        __ 

100 

(') 

'  For  generators  having  25  percent  overload  rating  for  2  hours,  the 
temperature  at  the  end  of  the  overload  run  when  conducted  immediately 
following  the  continuous  run  shall  not  exceed  the  figures  in  the  table  by 
more  than  15°  C.  except  for  collector  rings  which  shall  be  in  accordance 

111  .10—35      Dielectric  strength  of  insulation 

111.10--35(a)  Generators  shall  be  capable 
of  withstanding  without  damage  a  dielectric 
test  in  accordance  with  American  Standard 
C50. 

111.10-40     Tests 

111.10-40 (a)  Sufficient  tests  should  be 
made  by  the  manufacturer  to  insure  that  the 
machine  is  in  accordance  with  these  regulations. 

*ni.15     STORAGE   BATTERIES 

111.15-1      General  requirements 

111.15-1  (a)  Power  and  light  batteries. 
Power  and  lighting  batteries  may  be  of  the 
lead  acid  or  alkaline  type,  or  any  other  ap- 
proved type,  due  consideration  being  given  to 
suitability  for  any  specific  application.  The 
cells  shall  be  constructed  so  as  to  prevent  spill- 
ing of  electrolyte  due  to  an  inclination  of  40° 
from  the  normal. 

1 1 1.15-1  ( b )  Emergency  and  g  ener  al 
alarm  storage  batteries.  When  batteries  are 
used  for  emergency  lighting  and  power  loads 
or  for  general  alarm  system  loads,  the  require- 
ments of  Part  112  of  this  subchapter  are  also 
applicable. 

111.15-1  (c)  Categories.  Batteries  shall 
be  classified  into  three  types  depending  upon 
power  output  of  the  battery  charger. 

111.15-1  (c)  (1)     Large.     Large     bat- 


with  the  table. 

2  Special  consideration  shall  be  given  to  other  parts  of  the  machine  such 
as  bearings,  etc. 

3  For  Class  F  insulation,  refer  to  NEMA-MGl. 

teries  shall  be  considered  those  connected  to  a 
battery  charger  whose  output  is  more  than  2 
kw.  (calculated  from  the  maximum  obtainable 
charging  current  and  the  normal  voltage  of  the 
battery) . 

111.15-1  (c)  (2)  Moderate.  Moderate 
batteries  shall  be  considered  those  connected  to 
a  battery  charger  whose  output  is  between  0.2 
kw.  and  2  kw.  (calculated  from  the  maximum 
obtainable  charging  current  and  the  nonnal 
voltage  of  the  battery). 

111.15-1  (c)(3)  Small.  Small  size  bat- 
teries shall  be  considered  those  connected  to  a 
battery  charger  whose  output  is  less  than  0.2  \\\. 
(calculated  from  the  maximum  obtainable 
charging  current  and  the  normal  A^oltage  of  the 
battery). 

111.15-1  (d)  Nameplates.  Each  tray  shall 
be  provided  with  a  durable  nameplate  securely 
attached,  bearing  the  manufacturer's  name  or 
trade  mark  and  type  designation,  the  ampere- 
\\o\xv  rating  at  a  specific  rate  of  discharge,  and 
the  specific  gravity  of  the  electrolyte  (for  a  lead 
acid  battery  when  fully  charged ) .  Data  molded 
on  the  tray  case  will  be  acceptable  in  lieu  of  a 
nameplate. 

111.1 5-5      Battery  installation 

111.15-5(a)  Large  storage  batteries. 
Large  batteries  should  be  installed  in  a  room 
assigned  to  batteries  only,  but  may  be  installed 
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in  a  box  on  deck  if  a  room  is  not  available. 
Lighting  equipment  installed  in  a  battery  room 
shall  be  explosion  proof  suitable  for  Class  I, 
Group  D,  locations.  Devices  liable  to  arc,  such 
as  switches,  battery  chargers,  etc.  shall  not  be 
installed  in  battery  rooms.  The  overload  pro- 
tective device  required  by  Section  111.15-25 
should  be  placed  in  each  conductor  adjacent  to 
but  outside  the  room.  Electric  cables  other  than 
those  serving  the  battery  or  batteiy  room  light- 
ing should  be  routed  around  rather  than 
through  the  battery  room. 

111.15-5 (a)  (1)  A  "danger  notice"  shall 
be  permanently  secured  to  the  doors  of  the 
battery  room  or  to  the  covers  of  battery  deck 
boxes  indicating  that  a  naked  light  or  smoking 
in  these  rooms  or  in  this  vicinity  is  prohibited. 

111.15-5  (b)  Batteries  of  moderate  size. 
Batteries  of  moderate  size  as  described  in  Sub- 
paragraph 111.15-1  (c)  (2)  should  preferably  be 
installed  in  a  battery  room  or  in  a  box  on  deck, 
but  may  also  be  installed  in  a  box  or  locker  in 
some  suitable  space  such  as  an  engineroom, 
storeroom,  etc.,  or  may  be  installed  open  if  pro- 
tected from  above  from  falling  objects  in  the 
engineroom  or  in  a  similar  well-ventilated  com- 
partment. Batteries  should  not  be  installed  in 
sleeping  spaces.  Engine  cranking  batteries 
should  be  located  as  closely  as  possible  to  the 
engine  or  engines  served. 

111.15-5  (c)  Batteries  of  small  size.  Bat- 
teries of  small  size  as  described  in  Subpara- 
graph 111.15-1  (c)  (3)  may  be  installed  in  such 
places  as  open  working  spaces  and  boat  engine 
compartments  provided  that  the  space  is 
ventilated. 

111.15-6     Arrangement 

111.15-6  (a)  Battery  trays.  Battery 
trays  should  be  chocked  with  wood  strips  or 
equivalent  to  prevent  movement  and  each  tray 
should  be  fitted  with  nonabsorbent  insulating 
supports  on  the  bottom  and  with  similar  spacer 
blocks  at  the  sides  or  with  equivalent  provisions 
to  secure  air  circulation  space  all  around  each 
tray.  Battery  trays  should  be  so  arranged  that 
the  trays  are  accessible  and  with  not  less  than 
10  inches  head  room. 

11 1.1 5-0 (b)  TierH.  When  batteries  arc 
arranged  in  two  or  more  tiers,  all  shelves  .should 
have  not  less  than  2  inches  space  front  and  back 
for  circulation  of  air. 

111.15-10     Ventilation 

11 1.15-10 (a)  (reyw.nil.  All  rooms,  lock- 
ers, and  boxes  for  storage  batteries  should  be 
arranged  uv  vcfritilated  (o  avoid  accumulation 
of  flarnrnabh'  gas. 

111.15-10(1))  Battery  rooms.  Natural 
vcniilatifjn   may  be  cirijjloyc^d   if  ducts  can  be 


run  directly  from  the  top  of  the  room  to  the 
open  air  above  with  no  part  of  the  duct  more 
than  45°  from  the  vertical.  These  ducts  should 
not  contain  appliances  (e.g.,  flame  arresters) 
which  may  impede  the  free  passage  of  air  or  gas 
mixtures.  Rooms  containing  large  battery 
banks  as  defined  in  Subparagraph  111.15-1 
(c)  (1)  shall  be  ventilated  by  mechanical  ex- 
haust. When  mechanical  exhaust  is  required, 
the  system  shall  be  separate  from  ventilation 
systems  for  other  spaces,  and,  if  electric,  the 
motor  shall  be  located  outside  the  battery  room. 
Mechanical  ventilation  systems  shall  be  inter- 
locked with  the  battery  charger  so  that  the  bat- 
tery cannot  be  charged  without  ventilation. 
Adequate  openings,  whether  connected  to  ducts 
or  not,  for  air  inlet  shall  be  provided  near  the 
floor  or  the  bottom  of  lockers  or  boxes.  In 
every  case  the  quantity  of  the  air  expelled 
should  be  at  least  equal  to: 

(g=3.89  in.)  (1) 

where : 

Q'=quantity  of  expelled  air  in  cubic  feet  per  hour. 

i=maximum  charging  current  during  gas  formation, 

however  at  least  one-fourth  of  the  maximum 

obtainable   charging   current   of   the   charging 

facility. 

n=number  of  cells. 

111.15-10  (c)  Battery  lockers.  Battery 
lockers  should  be  ventilated,  if  practicable,  sim- 
ilarly to  battery  rooms  by  a  duct  led  from  the 
top  of  the  locker  to  the  open  air  or  to  an  exhaust 
ventilation  duct,  but  the  duct  may  terminate 
not  less  than  3  feet  above  the  top  of  the  locker 
in  machinery  spaces  and  similar  well-ventilated 
compartments.  Louvers  or  equivalent  should 
be  provided  near  the  bottom  for  entrance  of  air. 

111.15-10 (d)  Deck  hoxes.  Deck  boxes 
should  be  provided  with  a  duct  from  the  top  of 
the  box  terminating  at  least  4  feet  above  m  a 
gooseneck,  mushroom  head,  or  equivalent  to 
prevent  entrance  of  water.  Holes  for  air  inlet 
should  be  provided  on  at  least  two  opposite  sides 
of  the  box.  The  entire  deck  box,  including 
openings  for  ventilation,  should  be  weather- 
tight  to  prevent  entrance  of  spray  or  rain. 

111.15-10  (e)  Boxes  for  small  batteries. 
Boxes  for  small  batteries  require  no  ventilation 
other  than  openings  near  the  top  to  permit 
escape  of  gas. 

111.1 5—1 5      Protection  from  corrosion 

111.15-15(a)  Shelves  in  l)attery  rooms  or 
lockers  for  acid  batteries  should  have  a  water- 
tight lining  of  sheet  lead  of  i/je-inch  thickness 
(tarried  ui)  not  less  than  3  inches  on  all  sides. 
For  alkaline  batteries  the  shelves  should  be 
similarly  lined  with  steel  not  less  than  i/52-'"<"^i 
thi(;k.  Alternatively,  a  bailery  room  may  be 
fitted  with  a  watertight  lead  pan  for  acid  bat- 
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teries,  steel  for  alkaline  batteries,  over  the  entire 
deck,  carried  up  not  less  than  6  inches  on  all 
sides.  Deck  boxes  should  be  lined  in  accordance 
with  the  above  alternative  method.  Boxes  for 
small  batteries  should  be  lined  to  a  depth  of  3 
inches  consistent  with  the  methods  described 
above. 

111.15-15 (b)  Alternate  lining  materials 
may  be  used  in  lieu  of  lead  or  steel  if  it  can  be 
established  that  the  material  is  corrosion- 
resistant  to  the  specified  electrolyte  used  in  the 
batteries. 

111.15-20     Conductors 

111.15-20 (a)  When  conductors  enter  bat- 
tery rooms  the  holes  shall  be  made  watertight. 
All  connections  within  battery  rooms  shall  be 
resistant  to  the  electrolyte.  Cables  shall  be 
sealed  to  resist  the  entrance  of  electrolyte  by 
spray  or  creepage.  The  size  of  the  connecting 
cable  is  to  be  based  on  current -carrying  capaci- 
ties given  in  Table  111.60-l(e)  (1)  (i)  and  the 
starting  rate  of  charge  or  maximum  discharge 
rate,  whichever  is  the  greater,  shall  be  taken 
into  consideration  in  determining  the  cable  size. 

111.15—25      Overload     and     reverse     current 
protection 

111.15-25 (a)  An  overload  protective  de- 
vice shall  be  placed  in  each  battery  conductor, 
except  that  engine  cranking  batteries  and  bat- 
teries with  a  nominal  potential  of  6  volts  or  less 
need  not  be  pi'otected  against  overload.  For 
location  of  overcurrent  devices  with  regard  to 
battery  rooms,  see  paragraph  111.15-5 (a). 

111.15-25  (b)  The  charging  equipment 
(except  when  a  rectifier  is  employed)  for  all 
batteries  with  a  nominal  voltage  more  than  20 
percent  of  line  voltage  shall  provide  automatic 
protection  against  reversal  of  current. 

111.20     TRANSFORMERS 

111  .20—1      General  requirements 

111.20-1  (a)  All  transformer  windings 
should  be  treated  to  resist  moisture,  sea  atmos- 
phere, and  oil  vapors. 

1 1 1 .20—5     Temperature  rise 

111.20-5 (a)  The  temperature  rise,  based 
on  an  ambient  temperature  of  40°  C,  shall  not 
exceed  the  following:  Class  A  insulation,  55° 
C. ;  Class  B  insulation,  80°  C. ;  Class  H  insula- 
tion, 150°  C. 

111.20-5  (b)  If  the  ambient  temperature 
exceeds  40°  C.  the  transformer  shall  be  derated 
so  that  the  total  temperature  given  in  this  sec- 
tion is  not  exceeded.  Temperatures  are  to  be 
taken  by  the  resistance  method  of  temperature 
determination. 


111.25     MOTORS 

111.251-1      General  requirements 

111.25-1  (a)  The  requirements  for  gener- 
ators contained  in  paragraphs  111.10-15  (a), 
(b),.  (c),  (f),  (g),  (h),  (i),  and  (j)  are  also 
applicable  to  motors,  except  that  paragraphs 
111.10-15  (c),  (f)  and  (h)  are  applicable  to 
propulsion  motors  only. 

111.25-5     Nameplates 

111.25-5  (a)  All  motors  shall  be  fitted  with 
nameplates  of  corrosion- resistant  material. 
The  nameplates  shall  be  marked  with  the  fol- 
lowing information: 

111.25-5  (a)  (1)  Manufacturer's  type 
and  frame  designation ; 

111.25-5(a)  (2)     Output  (hp.) ; 

111.25-5 (a)  (3)     Kind  of  rating; 

111.25-5 (a)  (4)  Design  ambient  tem- 
perature ; 

111.25-5 (a)  (5)  Temperature  rise  at 
rated  load; 

111.25-5  (a)  (6)  Revolutions  per  minute 
at  rated  load ; 

111.25-5 (a)  (7)     Voltage; 

111.25-5  (a)  (8)  Amperes  at  rated  load ; 
and, 

111.25-5 (a)  (9)  Type  of  winding  (for 
direct-current  machines) . 

111.25-5  (b)  For  alternating-current  mo- 
tors in  addition  to  the  applicable  parts  listed 
in  paragraph  (a)  of  this  section,  the  nameplates 
shall  be  marked  with  the  following  information : 

111.25-5 (b)  (1)     Number  of  phases; 

111.25-5  (b)(2)     Frequency; 

111.25-5  (b)  (3)  Power  factor  (synchro- 
nous motors  only)  ; 

111.25-5  (b)  (4)  Exciter  voltage  (syn- 
chronous motors  only)  ; 

111.25-5 (b)  (5)  Exciter  current  (syn- 
chronous motors  only)  ; 

111.25-5  (b)(6)  Secondary  voltage 
(polyphase  wound-rotor  induction  motors 
only)  ; 

111.25-5 (b)  (7)  Secondary  amperes  at 
rated  load  (polyphase  wound-rotor  induction 
motors  only)  ; 

111.25-5  (b)  (8)  For  motors  rated  at  1/2 
horsepower  or  larger,  except  a  polyphase 
wound-rotor  motor,  a  code  letter  to  show  its 
input  in  kilovolt-amperes  with  locked  rotor 
selected  from  Table  111.25-5  (b)  (8)  ;  and, 

111.25-5  (b)  (9)  For  multispeed  motors, 
amperes  at  rated  load  for  each  winding  or  wind- 
ing connection. 

111.25-5  (c)  For  nonvital  motors,  such  as 
winch  motors,  refrigeration  motors,  water 
cooler  motors,  galley  appliance  motors,  etc., 
nameplates  with  standard  commercial  markings 
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Table  111.25-5 (b)  (8) — Locked  rotor  indicating  code 
letters 


Code  letter 

KVA  per  hp.  with 
locked  rotor 

A                                 .               

0      -  3. 14 

B - - 

3. 15-  3.  54 

c                                                          .           

3.  55-  3. 99 

D        -.. 

4.0-4. 49 

E 

4.  5  -  4.99 

F     

5. 0  -  5.  59 

G 

5. 6  -  6. 29 

H 

6.3  -  7.09 

J 

7.1-7. 99 

K 

8.  0  -  8. 99 

L _.- - - 

9.  0  -  9. 99 

M                           .       -                 .       .  -            

10.0  -11.19 

N - 

11.2  -12.49 

P... 

12.  5  -13. 99 

R    

14. 0  -15.  99 

S   

16.0  -17.99 

T      .          .                                                             

18.0  -19.99 

U _ 

20.  0  -22. 39 

V _.__ .._ 

22. 4  -and  up 

tested  in  accordance  with  American  Standard 
C50,  shall  not  exceed  the  limits  of  temperature 
rises  given  in  Tables  111.25-10  (al)  and  (a2). 

111.25-15     Duty  cycle 

111.25-15 (a)  Motors  shall  be  rated  for 
continuous  duty,  except  that  motors  for  the  ap- 
lications  listed  in  Table  111.25-15 (a)  may  be 
short-time  rated  motors  as  indicated.  Any 
other  motors  of  similar  duty  may  have  consist- 
ent short-time  ratings. 

Table  111.25-15{a) 


will  be  acceptable.  Nameplates  for  motors  lo- 
cated in  corrosive  locations  shall  be  made  of 
corrosion-resistant  material. 

111.25-10     Temperature  limitations 

111 .25-10  ( a )  Motors  for  use  in  the  engine- 
room  or  boilerroom  shall  be  desigiaed  for  an 
ambient  temperature  of  50°  C.  Motor's  for  use 
in  locations  where  the  ambient  temperature  will 
not  exceed  40°  C.  may  be  designed  for  an  am- 
bient  temperature  of  40°   C.     Motors,    when 


Application  of  motor 

Minimum  short  time  rating 
of  motor  in  hour 

Deck  winch  and  direct  acting  capstan.. 
Deck  winch  with  hydraulic  transmis- 
sion. 
Direct  acting  windlass 

Continuous   at    no   load,    fol- 
lowed by  H  hour  at  fuU  load. 

Windlass  with  hydraulic  transmission- 
Steering  gear,  direct  acting 

\'2  hour  idle  pump  operation 
followed  by  M  hour  full  load 
operation. 

Steering  gear,  indirect  drive  ... 

Watertight  door  operators 

percent  load  followed  by  1 
hour  at  full  load. 

M2. 

M2. 

1 1 1 .25-20     Dielectric  strength  of  insulation 

111.25-20  (a)  Motors  shall  be  capable  of 
withstanding  without  damage  a  dielectric  test 
in  accordance  with  American  Standard  C50. 


■A^T.^BLE   111.25-10(al). — Limits  of  temperature  rises  for  direct-current  motors  ' 


Part  of  motor  and  type  of  enclosure 


Limits  of  temperature  rises;  degrees  centigrade 
(thermometer  method)  ^s 


Class  A 
insulation 


All  insulated  windings  other  than  item  next  following: 

Open  and  .seinicnclosod 

Totally  enclosed. _ 

Singlolayer    field    windings    with    expo.sed    uninsulated 
Hurfacos  and  bare  copi)er  windings: 

Open  and  semiencloscd 

Totally  <rn closed 

Cores  and  mechanical  parts  in  contact  with  or  adjacent 
to  in.sulation: 

Open  and  setnienclosod. 

Tot  .-ill y  (Ticlosr'd       . • 

Comriiiitator.M  and  colloctor  rings:  All  typos 

He.'iringH: 

Open  and  scmicnclosed 

Totally  enclosed _ 


40°  C. 
ambient 
tempera- 
ture 


50 
55 


60 
05 


50 
55 
05 

40 
45 


50°  C. 

ambient 
tempera- 
ture 


Class  B 
insulation 


Class  H 
insulation 


40 
45 


50 

55 


40 
45 


35 
40 


40°  C. 
ambient 
tempera- 
ture 


70 
75 


80 
85 


70 

75 
85 

45 
50 


50°  C. 
ambient 
tempera- 
ture 


60 
65 


70 

75 


60 
65 

75 

40 
45 


40°  C. 
ambient 
tempera- 
ture 


110 
115 


130 
135 


110 
125" 


50°  C. 
ambient 
tempera- 
ture 


100 
105 


120 
125 


100 


115 


(') 
(') 


(') 
(') 


'  H|i<>rlnl  mniildRriitloii  shull  l,f  kIvi'Ii  to  ollur  piirl.s  of  lli(r  nmcliliic 
men  »» ti<-arlriK*,  '.'tc 


2  Where,  other  iiKitliods  arc  used  refer  to  ASA-C-80  for  teiiipenituro 
rl.se  llmlt.s, 
■'  Kor  ClfiHs  K  InHiilRllon  refer  to  NKMA  M(ll. 
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■^Table  111.25-10(a2). — Limits  of  temperature  rises  for  alternating-current  motors  '  ^ 


Limits  of  temperature  rises;  degrees  centigrade 
(thermometer  method)  '  * 

Part  of  motor  and  type  of  enclosure 

Class  A 
insulation 

Class  B 
insulation 

Class  H 
insulation 

40°  C. 
ambient 
tempera- 
ture 

50°  C. 

ambient 

temperar 

ture 

40°  C. 
ambient 
tempera- 
ture 

50°  C. 
ambient 
tempera- 
ture 

40°  C. 
ambient 
tempera- 
ture 

50°  C. 
ambient 
tempera- 
ture 

Coil  windings,  cores  and  mechanical  parts  in  contact 
with,  or  adjacent  to  insulation: 
All  except  totallj'  enclosed 

50 
55 

65 

40 
45 

40 
45 

55 

35 
40 

70 
75 

85 

45 
50 

60 
65 

75 

40 
45 

110 
115 

125 

100 

Totallj-  enclosed 

Collector  rings,    commutators   (the  class  of  insulation 
refers  to  insulation   affected  by  the  heat  from  the 
commutator   or    collector   rings,    which   insulation    is 
emploj'ed  in  the  construction  of  the  commutator  or 
collector  rings  or  is  adjacent  thereto) :  All  types 

Bearings: 

Open  and  semienclosed.  _. 

105 

115 

(2) 

Totally  enclosed 

(') 

'  Squirrel-cage  windings  and  mechanical  parts  not  in  contact  with  or 
adjacent  to  insulation  may  reach  such  temperatures  as  will  not  be  in- 
jurious in  any  respect. 

2  Special  consideration  shall  be  given  to  other  parts  of  the  machine, 
such  as  bearings,  etc. 

111.25—25     Terminal  arrangement 

111.25-25  (a)  All  motoi*s  shall  be  provided 
with  terminal  leads  in  terminal  boxes  secured  to 
the  frames.  Terminal  boxes  shall  be  dripproof 
or  watertight,  consistent  with  the  motor  enclo- 
sure. The  ends  of  motor  terminal  leads  shall 
be  fitted  with  connectors.  As  an  alternate  to 
this  arrangement,  the  frames  of  motors  may  be 
fitted  with  terminal  tubes  through  which  the 
cable  shall  pass  to  suitable  terminals  inside  the 
frame. 

1 1 1 .25—30      Enclosure  and  protection 

111.25-30 (a)  General.  Motors  for  use  in 
the  engineroom  or  spaces  where  subject  to  me- 
chanical injury,  or  dripping  of  oil  or  water, 
shall  be  either  of  the  waterproof  or  dripproof 
protected  type,  or  they  may  be  of  the  open  type 
if  protected  in  accordance  with  Paragraph 
111.10-15  (g).  Care  shall  be  exercised  in  lo- 
cating motors  high  enough  to  avoid  bilge  water. 
Motors  shall  not  be  located  beneatli  and  covered 
by  the  floorplates  unless  otherwise  ajiproved  by 
the  Commandant. 

1 11. 2.5-30 (b)  Pump  motors.  Motors  for 
operating  plunger  and  close  coupled  pumps 
should  liave  the  driving  end  entirely  enclosed  or 
designed  to  prevent  leakage  from  entering  the 
motor. 

11 1.25-30 (c)  Motors  for  use  on  toeather 
decks.     Motors  for  use  on  weather  decks  shall 


3  Where  other  methods  are  used  refer  to  ASA-C-50  for  temperature  rise 
limits. 
*  For  Class  F  insulation  refer  to  NEMA-MGl. 


be  of  the  waterproof  type  or  shall  be  enclosed  in 
waterproof  housings,  drained  as  described  in 
Paragraph  110.15-175 (k)  of  this  subchapter. 

111.25-30  (d)  Motors  in^stalled  helow 
dechs.  Motors  installed  below  decks  should  be 
located  in  as  dry  a  place  as  practicable  and 
proximity  to  steam,  water  and  oil  piping  should 
be  avoided. 

111.25-30 (e)  Motors  for  hazardous  lo- 
cations. Motors  for  use  in  hazardous  locations 
shall  comply  with  the  requirements  of  Section 
111.60^0. 

111.25—35      Current  ratings 

111.25-35  (a)  For  continuous  duty  motors, 
the  current  values  given  in  the  Table  111.25-35 
(a)  shall  be  used  for  the  purpose  of  determining 
the  current-carrying  capacity  of  conductors, 
switches,  branch-circuit  overcurrent  devices, 
etc.,  in  lieu  of  the  actual  current  ratings  marked 
on  the  motor  nameplate.  For  multispeed  mo- 
tors, for  motors  of  unusual  speeds,  and  for  other 
than  continuous  duty  motors,  the  nameplate 
current  values  shall  be  used.  Tlie  motor-run- 
ning overcurrent  protection  shall  be  based  on 
the  motor  nameplate  current  rating  or  ratings. 

111.30     ELECTRIC    COUPLINGS    FOR    PROPUL- 
SION 

111.30—1      General  requirements 

111.30-1  (a)  Enclosure  and  ventilation. 
Electrical  couplings  shall  be  enclosed  and  ven- 
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Table  111.25-35 (a) — Approximate  full-load   currents 
of  continuous  duty  motors  ^ 


Full-load  current— amperes 

Motor  horsepower 

Direct-current 
motors 

3-phase,  alternating-current 
induction  motors 

Squirrel-cage 

Wound-rotor 

115 

volts 

230 
volts 

220 
volts 

440 
volts 

220 
volts 

440 
volts 

H                         -  - 

2.0 
2.6 
3.2 

4.5 
6.5 
8.5 

10.5 

12.5 

14.5 

16.3 

20.5 

23 

31 

40 

47 

58 

68 

75 

93 
112 
131 
150 
167 
185 
202 
220 
257 
294 
329 
364 
432 

1.0 
1.3 
1.6 
2.3 
3.3 
4.3 
5.3 
6.3 
7.3 
8.3 
10.3 
12.3 
16.0 
19.8 
23.4 
28.7 
34.3 
38 
47 
56 
65 
74 
83 
92 
101 
110 
128 
146 
163 
180 
215 
265 
353 
440 
535 
720 

0.90 

1.16 

1.4 

1.9 

2.6 

3.4 

0.45 
.58 
.70 
.95 
1.3 
1.7 

\i      

H  - -- 

\i         

Yi  _.. 

1              

5.4 

2.7 

m   

1^       .  

5.0 
5.8 
6.3 
7.6 
9.0 

2.5 
2.9 
3.1 
3.8 

4.5 

6.8 
7.2 
8.0 
8.8 
10.5 

3.4 

1%   _ 

3.6 

2                     

4  0 

2H    

4.4 

3                    

5.3 

4     

5                   

14.5 

17.2 

21 

24.8 

26 

34 

40 

46 

52 

58 

65 

70 

78 

92 
102 
116 
126 
152 
188 
250 
310 
370 
490 

7.2 
8.6 

10.5 

12.4 

13.5 

17 

20 

23 

26 

29 

32 

35 

39 

46 

51 

58 

63 

76 

94 
125 
155 
185 
245 

16 
18 
23 
26 
29 
36 
42 
48 
54 
60 
68 
72 
80 
94 
104 
116 
128 
154 
188 
250 
310 
370 
490 

8  0 

6 

9 

7H               

11  5 

9 

13 

10 

14  5 

12H     — 

18 

15     

21 

17H        

24 

20   -- 

27 

22H      -- 

30 

25 

34 

27H      

36 

30     

40 

35              

47 

40     -- 

52 

45              

58 

50     

64 

60            

77 

75 

94 

100         

125 

125 

155 

150                   -     .. 

185 

200 

245 

'  Table  111.25-35  (a)  gives  values  that  are  approximate,  and  typical  only 
of  motors  for  usual  speeds  and  frequcncios.  For  low  apccd  and  special 
motors,  the  fuU-loaii  currents  are  somewhat  higher  than  the  values  shown. 
For  this  reason,  the  values  shown  should  be  used  only  for  estimating 
purposes  and  the  selection  of  cable.  They  should  not  be  used  in  the 
selection  of  overload  relay  heaters  and  coils. 


tilated  a.s  required  for  generators.  All  wind- 
ings shall  be  specially  treated  to  resist  moisture, 
oil  and  salt  air. 

111.30-1(1))  Accessibility  for  repairs. 
The  w)ui)lings  .should  he  designed  to  permit 
removal  as  a  unit  without  moving  (he  engine. 

Ill  .30-1  ( c)  Excitation.  Excitation 
.should  he  provided  as  for  propulsion  generators 
and  motoi-s. 

1 1 1 .30-  U  d )  Nameplatc.H.  A 1 1  e  1  e  (;  1  i-  i  c 
propulsion  couplings  sliall  l)e  fitted  with  name- 
plale.s  of  coi-rr)sioii-i'esistant  materiah  'Die 
iiamei)lates  shiill  he  nuirked  witli  the  following 
information  : 


111.30-1  (d)(1) 
;ind  flame  designation; 
111.30  1(d)(2) 
1 11. .'50  1(d)(3) 
lll.;50  ]((!)(  1) 
IMTaf  ure; 


Manulacdirer's       type 


Temperature     rise     at 

Revolutions  per  minute 

Voltage ; 

Exciter  voltage;  and, 

Exciting  current  in  am- 


Output   Hip.)  ; 
Kind  of  niting; 
l)csig]i     ;iinl)iciit 


tcm- 


111.30-1  (d)(5) 
rated  load ; 

111.30-1  (d)(6) 
at  rated  load ; 

111.30-1  (d)(7) 

111.30-1  (d)(8) 

111.30-1  (d)(9) 
peres  at  rated  load. 

111.30-1  (e)  Temperature  limitations. 
The  limits  of  temperature  rise  should  be  the 
same  as  for  alternating-current  generators,  ex- 
cept that  when  a  squirrel  cage  element  is  used 
the  temperature  of  this  element  may  reach  such 
values  as  are  not  injurious.  Depending  upon 
the  cooling  arrangements  the  maximum  tem- 
perature rise  may  occur  at  other  than  full  load 
rating  so  that  heat  runs  will  require  special  con- 
sideration; for  this  purpose,  when  an  integral 
fan  is  fitted  the  coupling  temperatures  should 
not  exceed  these  limits  when  operated  continu- 
ously at  70  percent  of  full  load  rpm,  full  excita- 
tion and  rated  torque. 

111.35     SWITCHBOARDS   AND   PROPULSION 
CONTROLS 

111.35—1      General  requirements 

111.35-1  (a)  General.  Controlling  appli- 
ances for  propulsion  and  ship's  service  equip- 
ment should  include  the  apparatus  necessary  for 
starting,  stopj^ing,  reversing  and  controlling  the 
speed  of  motors,  together  with  essential  safety 
devices.  All  wearing  parts  are  to  be  readily 
renew^able. 

111.35-1  (b)  SioitcKboard  installation  and 
location.  Switchboards  shall  be  installed  in  as 
dry  a  place  as  jDOSsible  and  shall  be  accessible 
from  the  front  and  rear.  Switchboards  shall 
be  secured  to  a  solid  foundation,  shall  clear 
overliead  deck  beams  by  at  least  4  inches,  and 
sliall  be  either  self-supported  or  braced  to  the 
bulkhead  or  deck  aboA'e.  In  case  the  latter 
method  is  used,  means  of  bracing  shall  be  flex- 
ible to  allow  deflection  of  the  sTh^d's  structure 
wMthout  buckling  the  control  cell  or  assembly 
structure.  Unless  otherwise  specifically  ap- 
proved, a  clear  working  space  of  not  less  than 
3()  inclies  shall  be  provided  in  front  of  switch- 
boai-ds  and  a  working  space  of  not  less  than  the 
values  shown  in  Table  111.35-1  (b)  shall  be  pro- 
vided in  i\\Q  rear  of  switchboards.  In  a  pas- 
senger ship  where  there  is  only  one  main  gen- 
erating station,  the  main  switchboard  shall  be 
located  in  the  same  main  fire  zone. 

11 1.35-1  (c)  tSmitchhoard  mechanical  jrro- 
ferfion.  The  sides  of  .switchboards  shall  be  en- 
closed !ind  (he  space  in  (he  ivar  of  swi(chl)oards 
made  iiiiicce.ssible  (o  otiier  than  (ituililied  per- 
sons. Nonconducting  mats  or  gratings  sliull  be 
provi(Uid    on   deck    in    the    fron(    and    reai'   of 
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Table  111.35-1  (b) — Working  space  in  rear  of  switch- 
boards. 


Potential   between 
phases  or  conduc- 

Switchboard width 

Clear   working 
space  in  rear  of 
switchboard  In 
inches 

tors    of   opposite 
polarity 

Acces- 
sible 
from 

one  end 
only 

Acces- 
sible 
from 
both 
ends 

250  volts  or  less 

Single  panel  not  exceeding 

42  incnes  in  width. 
More   than   one   panel   or 

single  panel  exceeding  42 

inches  in  width. 

124 
130 

18 
24 

Over  250  volts  but 
less  than   600 
volts. 

Single  panel  not  exceeding 

42  hicnes  in  width. 
More   than    one   panel   or 

single  panel  exceeding  42 

Inches  in  width. 

130 
136 

24 
30 

600  volts  or  over 

138 

'38 

1  May  be  reduced  not  more  than  6  inches  in  way  of  stlfleners  and  frame 
or  by  equipment  on  a  single  panel  in  the  switchboard . 


switchboards.  Nonconducting  handrails  at  the 
front  and  nonconducting  guardrails  at  the  rear 
shall  be  provided.  Each  switchboard  shall 
have  a  drip-cover  over  the  top.  Hinged  panels 
of  dead  front  switchboards  shall  be  provided 
with  positioners  and  stops. 

111.35-1  (d)  Switchboard  construction. 
Panels  should  be  made  of  impregnated  ebony 
asbestos,  laminated  phenolic  material,  or  the 
equivalent.  They  may  be  made  of  metal  if  the 
live  parts  mounted  thereon  are  properly  insu- 
lated. The  supporting  framework  for  all  panels 
is  to  be  of  rigid  construction.  No  wood  should 
be  used  in  the  construction  of  switchboards  ex- 
cept that  hardwood  or  nonconducting  handrails 
and  guardrails  shall  be  provided  for  the  protec- 
tion of  personnel  from  live  parts. 

111.35-1  (e)  Dead  front  type  switchboard. 
Dead  front  type  switchboards  shall  be  used 
wliei'e  the  voltage  between  poles  or  to  ground  is 
above  250  volts  direct  current  or  55  volts  alter- 
nating current. 

111.35-1  (f)  Corrosion-resistant  -parts. 
Parts  of  switchboards  and  control  assemblies 
liable  to  damage  by  corrosion  should  be  made  of 
noncorrodible  material  or  of  material  made  cor- 
rosion resistant. 

1 1 1.35-1  ( g)  Mechanical  strength  of  work- 
ing parts.  All  levers,  handles,  handwheels, 
interlocks  and  their  connecting  links,  shafts  and 
bearings  for  the  operation  of  switches  and  con- 
tactors should  be  of  such  proportions  that  they 
will  not  be  broken  or  distorted  by  manual 
operation. 

111.35-1  (h)  Nameplates.  Nameplates 
shall  be  provided  for  each  piece  of  apparatus 
to  indicate  clearly  its  service.     Nameplates  for 


feeders  and  branch  circuits  shall  include  the 
circuit  designation,  description  of  the  load 
served,  and  the  rating  or  setting  of  the  overcur- 
rent  protective  device. 

111.35-1(1)  Protection  of  instrument  cir- 
cuits. Except  as  otherwise  provided  in  this 
paragraph,  instruments,  pilot  lights,  ground  de- 
tector lights,  potential  transformers,  and  other 
switchboard  devices  shall  be  supplied  by  cir- 
cuits protected  by  overcurrent  devices. 

111.35-1(1)  (1)  Circuits,  the  opening  of 
which  would  create  a  hazard  in  the  operation 
of  the  vessel,  shall  not  be  protected  against  over- 
current.  Such  circuits  will  usually  include  elec- 
tric propulsion  control  circuits,  voltage  regula- 
tor supply  circuits,  and  ship's  service  generator 
circuit  breaker  tripping  control  circuits. 

111.35-1  ( j )  Grounding  of  instruments.,  re- 
lays., meters,  and  instrument  transformers. 
Metal  cases  of  instruments,  relays,  meters,  and 
instrument  transformers  and  the  secondary 
windings  of  instrument  transformers  located  on 
switchboards  shall  be  grounded. 

111.35>-5     Swifchboard  bus  bars  and  wiring 

11 1.35-5 (a)  General.  Buses  shall  be  de- 
signed on  the  basis  of  generator  capacity  and 
feeder  loads.  For  a  single  generator,  the  gen- 
erator bus  shall  have  a  capacity  not  less  than 
the  continuous  rating  of  the  generator  plus  any 
overload  rating  in  excess  of  30  minutes'  dura- 
tion. For  more  than  one  generator  with  all 
generating  capacity  feeding  through  one  section 
of  the  bus,  the  capacity  of  the  bus  for  the  first 
generator  shall  be  the  same  as  for  a  single  gen- 
erator. For  each  subsequent  generator  the  bus 
capacity  shall  be  increased  by  80  percent  of  the 
continuous  rating  of  each  added  generator.  The 
capacity  of  connection  buses  for  each  generator 
unit  shall  be  not  less  than  the  continuous  rating 
of  the  generator  plus  any  overload  rating  in 
excess  of  30  minutes'  duration.  All  other  bus 
bars  and  bus  connections  shall  be  designed  for 
at  least  75  percent  of  the  combined  full-load 
rated  currents  of  all  apparatus  they  supply,  plus 
not  less  than  50  percent  of  the  combined  ratings 
of  the  spare  switches  or  circuit  breaker  elements 
connected  to  the  bus,  except  that  when  feeders 
supply  one  unit  or  any  group  of  units  in  con- 
tinuous operation  they  shall  be  designed  for  full 
load,  and  except  that  the  capacity  of  feeder 
buses  need  not  be  greater  than  the  generator 
buses  that  supply  them. 

111.35-5  (b) "  Bus  har  rating.  Bus  bar  sizes 
shall  be  not  less  than  that  indicated  for  the 
ampere  ratings  in  Table  34  (Appendix)  of 
IEEE  Standard  No.  45. 

111.35-5 (c)  Arrangement  of  bus  bars  and 
wiring.    The  arrangement  of  bus  bars  and  wir- 
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ing  on  the  back  of  switchboards  shall  be  such 
that  all  lugs  are  readily  accessible.  Soldering 
lugs,  where  used,  should  have  a  solder  contact 
length  at  least  IV2  times  the  diameter  of  the  con- 
ductor and  all  nuts  and  connections  should  be 
fitted  with  locking  devices  to  prevent  loosening 
due  to  vibration. 

111.35-5 (d)  Spacing.  Except  at  switch- 
ing mechanisms,  contactors,  pilot  lights,  and 
similar  switchboard  mounted  equipment,  the 
spacings  in  a  switchboard  shall  be  not  less  than 
those  indicated  in  Table  111.35-5  (d) .  Spacings 
at  switchboard  mechanisms,  contactors,  pilot 
lights,  and  similar  switchboard  mounted  equip- 
ment shall  conform  to  the  requirements  for  the 
respective  equipment  as  required  by  this  sub- 
chapter. 

Table  111.35-5 (d) — Sicitchioard  spacings. 


Voltage  involved 

Minimum  spacing 
in   inches   be- 
tween live  parts 
of   opposite   po- 
larity 

Minimum  spacing 
in  inches  through 
air  or  over  sur- 
faces between  un- 
Insulated  live- 
metal  parts  and 

Qver 
surface 

Through 
air 

grounded  dead 
metal. 

125  or  less 

2 

1 

H 

12G  through  250 

H 

251  through  600 

1 

111.35-5  (e)  Switchboard  lorring.  Instru- 
ment and  control  wiring  should  be  of  the 
stranded  type  not  smaller  than  4,000  CM  and 
should  liave  flame-retarding  insulation.  Wiring 
from  liinged  panels  sliould  bo  of  tlie  extra 
flexible  type. 

111.35-10     Switchboard  mounted  equipment 

111.35-l()(a)  (rerieiul.  Air  circuit  bi-eaker 
contacts  shall  be  kept  at  least  12  inches  from  tlio 
ship's  structure  unless  insulation  barrier's  are 
installed.  For  live  front  switrhboai-ds  the 
clearance  between  current-carrying  parts  and 
l>ase  channel  shall  not  be  less  than  4  inches. 
Voltage  regulator  element  shall  be  totally  en- 
j'losed.  Wliere  rlief)stats  or  other  devices  that 
may  operate  at  high  temperatures  are  mounted 
on  the  switchboard,  they  shall  be  naturally 
ventilated  and  so  isolated  by  barrieis  as  to 
prevent  e.vcessive  tciiipci-alurc  of  co])per  or  ad- 
jacent devices.  When  this  cannot  lu-  accom- 
plished the  rheostat  or  other  device  shall  be 
uiountefl  seiiarate  U<m\  the  switchboaid.  In 
general,  all  fuses,  except  for  instnmienl  and  con- 
trol ciivuits,  shall  be  mounted  on  or  be  accessible 
from  the  front  of  the  switchboard.  .\ll  wiring 
on  the  back  of  bf)ar(|s  for  voltmeter,  pilot  and 
ground  lamps  shall  be  protected  by  fuses. 


111.35-10  (b)  Equipment.  (Contactors,  re- 
lays, switches,  circuit  breakers,  etc.,  shall  con- 
form to  the  applicable  requirements  of  such 
devices  given  in  this  subchapter. 

111.35-10 (c)  Connections.  The  connec- 
tions between  a  direct-current  generator  and  the 
bus  bars  shall  be  in  accordance  with  Figures  1 
to  10,  inclusive.  Appendix,  IEEE  Standard  No. 
45.  Other  connections  not  less  effective  will  be 
considered. 

Ill  .35—1 5      Ship's  service  generator  and  dis- 
tribution switchboards 

111.35-15  (a)  General.  Ship's  service  gen- 
erator and  distribution  switchboards  must  pro- 
vide adequate  control  of  the  generation  and  dis- 
tribution of  electric  power. 

111.35-15  (b)  Equipment  for  direct-cur- 
rent switchhoardfi.  For  direct -current  switch- 
boards, in  addition  to  equipment  required  by 
Paragraph  (a)  of  this  section,  there  shall  be 
provided  at  least  the  equipment  listed  in  this 
paragraph. 

111.35-15  (b)  (1)  An  unfused  generator 
switch  or  links  which  will  completely  discon- 
nect the  generator  and  its  circuit  breaker  from 
the  bus,  except  when  the  generator  circuit 
breaker  is  of  the  drawout  type. 

111.35-15(b)(2)  For  2-wire  machines, 
an  ammeter  for  each  generator  and,  for  3-wire 
machines,  an  ammeter  for  each  positive  and 
negative  lead  and  a  center  zero  ammeter  in  the 
ground  connection  at  the  generator  switchboard. 
Ammeters  shall  be  so  located  in  the  circuit  as 
to  indicate  total  generator  current. 

111.35-15(b)(3)  For  each  2-wire  gen- 
erator, a  voltmeter  \\'\{\\  voltmeter  switch  for 
connecting  the  voltmeter  to  indicate  generator 
voltage  and  bus  voltage.  Where  a  shore  con- 
nection is  installed,  one  of  these  voltmeter 
switches  shall  also  provide  for  reading  shoi'e 
connection  voltage. 

111.35-15(b)(4)  For  each  3-wire  gen- 
erator, a  voltmeter  with  voltmeter  switch  for 
connecting  the  voltmeter  to  indicate  generator 
voltage,  positive  to  negative,  and  bus  voltage 
positive  to  negative,  positive  to  neutral,  and 
neutral  to  negative.  Where  a  shore  connection 
is  installed,  one  of  these  volt  meter  switches  shall 
pi-ovide  also  for  reading  shore  connection  volt- 
age, posit  ive  to  negative,  positive  to  neutral,  and 
neutral  to  negat  ive. 

111.35-15(1))  (5)  A  held  rheostat  for 
eac^h  generator. 

111.35-15(1))  (6)  A  pilot  lamp  for  each 
generatoi'  connected  between  generator  and 
ci?"(;uit.  breakei'. 

I11.3r)  15(b)(7)  Adequate  means  for 
ground  deleclion  shall  be  provided  on  the  ship's 
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service  generator  and  distribution  switchboard 
for  the  follo\A-ing:  systems:  ship's  main  power 
system,  ship's  main  lighting  system,  and  ship's 
emergency  lighting  system.  When  the  ground 
detection  means  for  these  systems  are  ground 
lamps,  a  normally  closed  spring-return-to- 
normal  switch  shall  be  provided  in  the  ground 
connection. 

111.35-15(b)  (8)  A  circuit  breaker  or 
fused  switch  for  each  shore  power  feeder  in- 
stalled, with  a  pilot  light  connected  to  the  shore 
side  thereof. 

111.35-15 (c)  Equipment  fm'  alternating- 
current  »witchhoards.  For  alternating-current 
switchboards,  in  addition  to  the  equipment  re- 
quired by  Paragraph  (a)  of  this  section,  there 
shall  be  provided  at  least  the  equipment  listed 
in  this  paragraph. 

111.35-15(c)  (1)  An  unfused  generator 
switch  or  links  which  will  completely  discon- 
nect the  generator  and  its  circuit  breaker  from 
the  bus,  except  when  the  generator  circuit  break- 
er is  of  the  drawout  type. 

111.35-15  (c)  (2)  An  ammeter  for  each 
generator  with  a  selector  switch  to  read  the 
current  of  each  phase. 

111.35-15(c)(3)  A  voltmeter  for  each 
generator  with  voltmeter  switch  for  connecting 
the  voltmeter  to  read  generator  voltage  of  each 
phase  and  bus  voltage  of  one  phase;  where  a 
shore  connection  is  installed,  one  of  these  volt- 
meter switches  shall  provide  also  for  reading 
voltage  of  each  phase  of  the  shore  connection. 

111.35-15(c)  (4)  A  synchroscope  and 
synchronizing  lamps  with  selector  switch  to 
provide  for  paralleling  in  any  combination. 

111.35-15(c)  (5)  Control  for  prime 
mover  speed  for  paralleling. 

111.35-15(c)  (6)  An  indicating  watt- 
meter for  each  generator  arranged  for  parallel 
operation. 

111.35-15 (c)  (7)  A  frequency  meter 
with  selector  switch  to  connect  to  any  generator. 

111.35-15(c)(8)  A  field  rheostat  for 
each  generator  and  each  exciter. 

111.35-15(c)(9)  A  double-pole  field 
switch  with  discharge  clips  and  resistor  for 
each  generator. 

Note. — For  generators  with  variable  voltage  exciters 
or  rotary  amplifier  exciters,  each  controlled  by  a  volt- 
age regulator  unit  acting  on  the  exciter  field,  the 
field  switch,  the  discharge  resistor  and  the  generator 
field  rheostat  may  be  omitted. 

111.35-15 (c)  (10)  A  pilot  lamp  for  each 
generator  connected  between  generator  and 
circuit  breaker. 

111.35-15(c)  (11)  A  voltage  regulator 
complete  witli  all  accessories,  including  a  volt- 
age regulator  functional  cutout  switch. 


111.35-15(c)  (12)  Adequate  means  for 
ground  detection.  For  details  see  Subpara- 
graph (b)  (7)  of  this  section. 

111.35-15(c)  (13)  A  circuit  breaker  or 
fused  switch  for  each  shore  power  feeder  in- 
stalled, with  a  pilot  light  connected  to  the  shore 
side  thereof. 

1 1 1 .35—20     Emergency  and  interior  communi- 
cation switchboards 

Emergency  and  interior  communication 
switchboards,  when  fitted,  shall  comply  with 
the  applicable  provisions  of  Subpart  111.35  and 
of  Part  112  of  this  subchapter. 

Ill  .35—25      Electric  propulsion  control 

111.35-25  (a)  General.  The  arrangement 
of  bus  bars  and  wiring  on  the  back  of  propulsion 
control  assemblies  should  be  such  that  all  parts, 
including  the  connections,  are  accessible.  Ade- 
quate clearance  should  be  provided  between 
parts  of  opposite  polarity  and  between  live 
parts  and  ground  to  prevent  arcing.  All  nuts 
and  connections  should  be  fitted  with  locking 
devices  to  prevent  loosening  due  to  vibration. 

111.35-25(b)  Prime  mover  control. 
Where  required  by  the  system  of  control,  means 
should  be  provided  at  the  control  assembly  for 
controlling  the  prime  mover  speed  and  for  me- 
chanically tripping  the  throttle  valve. 

111.35-25  (c)  Protection.  The  control  as- 
sembly should  be  protected  at  the  sides  and 
back  by  a  wire  mesh,  expanded  metal  grill,  or 
other  means  if  a  bulkhead  does  not  perfoiTn  this 
function.  The  access  doors  to  high  voltage 
compartments  should  be  interlocked  to  prevent 
opening  unless  the  main  generator  field  circuit 
is  deenergized.  A  warning  plate  giving  the 
maximum  voltage  inside  the  enclosure  should 
be  provided  on  all  doors  entering  the  enclosure. 
Where  steam  and  oil  gages  are  mounted  on  the 
main  control  assembly,  provision  should  be 
made  so  that  the  steam  or  oil  will  not  come  in 
contact  with  the  energized  parts  in  case  of 
leakage. 

111.35-25  (d)  Switches.  All  switches  are 
to  be  arranged  for  manual  operation  and  so  de- 
signed that  they  will  not  open  under  ordinary 
shock  or  vibration ;  contactors,  however,  may  be 
operated  pneumatically,  by  solenoids,  or  by 
other  means  in  addition  to  the  manual  method 
which  should  be  provided  unless  otherwise  ap- 
proved. Generator  and  motor  switches  should 
preferably  be  of  the  air-break  type  but  for  alter- 
nating-current systems,  where  they  should  be 
designed  to  open  full  load  current  at  full  volt- 
age, oil-break  switches  using  nonflammable  liq- 
uid may  be  used  if  provided  with  leak-proof 
nonspilling     tanks.     Where     necessary,     field 
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switches  should  be  arranged  for  discharge 
resistors,  unless  discharge  resistors  are  perma- 
nently connected  across  the  field.  For  alter- 
nating-current systems,  means  should  be 
provided  for  deenergizing  the  excitation  cir- 
cuits by  the  unbalance  relay  and  ground  relay. 

111.35-25 (e)  Interlocks.  All  levers  for 
operating  contactors,  line  switches,  field  switches 
and  similar  devices  should  be  interlocked  to  pre- 
vent their  improper  operation.  Interlocks 
should  be  provided  with  the  field  lever  to  pre- 
vent the  opening  of  any  main  circuits  without 
fii'st  reducing  the  field  excitation  to  zero,  except 
that  when  the  generatoi-s  simultaneously  supply 
power  to  an  auxiliary  load  apait  from  the  pro- 
pulsion, the  field  excitation  need  only  be  re- 
duced to  a  low  value. 

111.35-25 (f)  Instruments  and  marJcings. 
The  necessary  instruments  to  indicate  existing 
conditions  at  all  times  are  to  be  provided  and 
mounted  on  the  control  panel  convenient  to  the 
operating  levers  and  switches.  Instnaments 
and  other  devices  mounted  on  the  switchboard 
are  to  be  plainly  labeled  and  the  instruments 
provided  with  a  distinguishing  mark  to  indicate 
full  load  conditions.  Metallic  cases  of  all  i^er- 
manently  installed  instruments  and  the  second- 
ary windings  of  instrument  transformers  shall 
be  permanently  grounded. 

11 1.35-25 (g)  Locations.  Either  wheel- 
house  or  engineroom  control  may  be  used; 
however,  when  wheelhouse  control  is  used  an 
arrangement  shall  be  provided  whereby  the 
propulsion  equipment  can  also  be  controlled 
from  tlie  engineroom,  except  wlien  otherwise 
approved  for  small  vessels  for  limited  service. 
When  the  equipment  is  arranged  for  control 
from  two  or  more  stations,  a  selector  switch 
sliall  be  provided  for  connecting  tlie  control  cir- 
cuit to  tlie  delegated  station  controller.  This 
.selector  switcji  shall  be  interlocked  to  prevent 
transfer  of  the  control  without  removing  power 
and  to  prevent  restarting  fi-om  tlie  incoming 
control  station  until  tlie  control  is  fii-st  returned 
to  the  H){\"  jK>sition. 

1 1 1 .35-25  ( h )      Indicators. 

1 11.35-25(1))  (1)  When  two  or  more 
control  stations  are  provided,  indicating  lights 
should  b(!  located  af  each  control  to  show  the 
station  which  is  in  control. 

11 1.3.5-25 (h)(2)  When  two  or  more 
control  stations  are  provided,  additional  indi- 
cating lights  should  be  locjited  at  each  control 
slatir>n,  cxfcpt  at  the  engineroom  control,  to 
show  whether  tlie  field  cinuits  are  energized 
or    de^-ncrgized. 

111.3.5  25(h)(3)  A  propeller  shaft 
HjMred  iiidif-afor  should  alsf)  b<^  |)rovided  at  each 
forif  rf»l  stilt  ion. 


111.35-25  (i)  Multiple  units.  Systems 
having  two  or  more  propulsion  generators  or 
two  or  more  motors  on  one  propeller  shaft 
should  be  so  arranged  that  any  unit  may  be  cut 
out  of  service  without  preventing  the  operation 
of  the  remaining  units. 

111.35-25 (j)  Ground  detection  and  pro- 
tection from  electrical  faults.  Ground  detec- 
tion together  with  means  of  protecting  the 
propulsion  generators  and  motors  from  electri- 
cal faults  should  be  provided.  For  alternating- 
current  systems,  the  grounding  arrangement 
of  the  generator  neutral  should  limit  the  cur- 
rent at  full  load  voltage  to  not  more  than  20 
amperes  upon  a  fault  to  ground  in  the  propul- 
sion system.  Phase  unbalance  and  ground  re- 
lays should  be  provided  which  will  open  the 
generator  and  motor  field  circuits  upon  the 
occurrence  of  a  fault.  For  direct-current  sys- 
tems the  ground  detector  may  consist  of  a  volt- 
meter or  lights.  Provision  should  be  made  for 
pi'otection  against  severe  overloads,  excessive 
currents,  and  electrical  faults  likely  to  result  in 
damage  to  the  plant.  Protective  equipment 
should  be  capable  of  being  so  set  as  not  to  oper- 
ate on  the  overloads  or  overcurrents  experienced 
in  a  heavy  seaway  or  when  maneuvering. 

111.35-25  (k)  Features  for  other  services. 
If  the  propulsion  generator  is  used  for  other 
purposes  than  for  propulsion,  such  as  dredging, 
cargo  oil  pumps,  and  other  special  services, 
overload  protection  in  the  auxiliary  circuit  and 
means  for  making  voltage  adjustments  should 
be  provided  at  the  control  board.  When 
projjulsion  alternating-current  generatoi'S  are 
used  for  other  services  for  operation  in  port, 
the  port  excitation  control  should  be  provided 
with  a  device  that  should  operate  just  below 
normal  idling  speed  of  the  generator  to  auto- 
matically remove  excitation. 

111.35-25(1)  Electric  coupling  control 
equipment.  Electric  coupling  control  equip- 
ment should  be  combined  with  the  prime  mover 
speed  and  reversing  control  and  should  include 
a  two-pole  disconnect  switch,  short  circuit  pro- 
tection only,  ammeter  for  reading  coupling  cur- 
rent, discharge  resistor  and  interl<K'king  to  ])re- 
vent  energizing  the  coupling  when  the  prime 
mover  control  levers  are  in  an  inappropriate 
position. 

1 1 1 .35-30     Tests  for  switchboards  and  pro- 
pulsion controls 

11 1.35-30 (a)  Switchboards  and  propul- 
sion control  ai)paratns  shall  be  capable  of  meet- 
ing the  test  j'('(|nii'einciits  of  section  ;55,  Ameri- 
can liureau  of  Shipi)ing  Rules  for  the  (Classifi- 
cation and  C\)nstnicti()n  of  Steel  Vessels. 
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n  1 .40      DISTRIBUTION  PANELBOARDS  (SWITCH- 
BOARD AND  PANELBOARD  TYPES) 

111.40—1      General  requirements 

111.40-1  (a)  Location.  Panelboards 
should  be  located  in  accessible  positions  and  not 
in  such  spaces  as  bunkers,  storerooms,  cargo 
holds,  compartments  allotted  alternately  to  pas- 
sengers or  cargo  or  locations  exposed  to  the 
weather. 

111.40-1  (b)  Enclosure.  The  enclosure  of 
distribution  panelboards  shall  be  as  follows : 

111.40-1  (b)(1)  Switchhoardtype.  Dis- 
tribution panels  of  the  switchboard  type,  unless 
installed  in  machinery  spaces  or  in  compart- 
ments assigned  exclusively  to  electric  equipment 
and  accessible  only  to  qualified  personnel,  shall 
be  completely  enclosed  or  otherwise  protected 
against  accidental  contact  and  unauthorized 
operation. 

111.40-1  (b)(2)  Panelhoard  type. 
Panelboards  not  exposed  to  moisture,  and  par- 
ticularly flush  mounted  panelboards  in  way  of 
joiner  work  in  passenger  and  crew  accommoda- 
tions and  public  spaces,  may  be  of  nonwater- 
tight  construction.  Elsewhere  panelboards  gen- 
erally shall  be  of  dripproof  construction. 

111.40-1  (b)(3)  W  atertight  panel- 
hoards.  "WHiere  panelboards  must  be  located 
where  a  watertight  enclosure  is  necessary,  the 
switches  shall  be  externally  operative. 

111.40-1  (c)  Locking.  The  cabinet  or  en- 
closing case  of  panelboards  shall  be  locked 
closed  where  accessible  to  passengers. 

111.40-1  (d)  Safety  type.  Panelboards  for 
the  control  of  lighting  circuits  and  panelboards 
containing  voltages  to  ground  in  excess  of  150 
volts  shall  be  of  the  safety  type. 

111.40-1  (e)  Construction.  Switchboard 
type  panelboards  shall  conform  to  the  applica- 
ble requirements  of  Subpart  111.35,  except  that 
units  constructed  to  be  completely  serviced  from 
the  front  need  not  be  accessible  from  the  rear. 
Unspecified  panelboard  construction  details 
shall  conform  with  the  requirements  of  Under- 
writers' Lalx)ratories,  Inc.,  Standard  for  Panel- 
l:)oards. 

111.40-1  (f)  Switching  devices.  Panel- 
boards  for  distribution  to  motors,  appliances, 
lighting  or  other  branch  circuits,  except  general 
alarm  circuits,  shall  be  fitted  with  multipole 
switches  or  circuit  breakers  having  a  pole  for 
each  conductor.  Overcurrent  protection  shall 
be  provided  for  each  ungrounded  conductor  of 
feeders  and  each  conductor  of  branch  circuits. 
For  setting  of  overcurrent  devices  see  Subpart 
111.55.  The  rating  of  the  disconnecting  device 
shall  be  coordinated  with  the  voltage  and  cur- 


rent requirements  of  the  load,  and  in  no  case  less 
than  30  amperes. 

111.40-1  (g)  Overcurrent  protection  of  and 
number  of  overcurrent  devices  on  one  panel- 
hoard.  Not  more  than  60  overcurrent  devices  of 
a  lighting  or  appliance  branch  circuit  panel- 
board  shall  be  installed  in  any  one  cabinet. 
Panelboards  supplying  lighting  and  appliance 
branch  circuits  and  panelboards  having  switch- 
ing devices  rated  at  50  amperes  or  less  shall  have 
overcurrent  protection  not  in  excess  of  200 
amperes. 

111.40-1  (h)  Relative  arrangement  of 
switches  and  fuses.  Panelboards  having 
switches  on  the  load  side  of  any  type  of  fuses 
shall  not  be  installed. 

111.40-1(1)  Directory.  Panelboard 
switching  units  shall  be  numbered  and  the 
panelboard  provided  with  a  circuit  directory 
card  and  card  holder.  After  installation  the 
directory  card  shall  be  marked  for  each  circuit 
with  the  circuit  designation,  description  of  load 
served,  and  the  rating  or  setting  of  the  appro- 
priate overcurrent  protective  device. 

111.45     MOTOR  CIRCUITS  AND  CONTROLLERS 

1 1 1 .45—1      Motor  controllers,  general  require- 
ments 

111.45-1  (a)  Suitability.  Each  controller 
shall  be  capable  of  starting  and  stopping  the 
motor  which  it  controls,  and  for  an  alternating- 
current  motor  shall  be  capable  of  interrupting 
the  stalled-rotor  current  of  the  motor. 

111.45-1  (b)  Rating.  The  controller  shall 
have  a  horsepower  rating,  which  shall  not  be 
lower  than  the  horsepower  rating  of  the  motor, 
except  as  otherwise  permitted  in  this  paragraph. 

111.45-1  (b)  (1)  For  a  stationary  motor 
rated  at  one-eighth  horsepower  or  less  that  is 
normally  left  running  and  is  so  constructed  that 
it  cannot  be  damaged  by  overload  or  failure  to 
start,  such  as  clock  motors  and  the  like,  the 
branch  circuit  overcurrent  device  may  serve  as 
the  controller. 

111.45-1  (b)  (2)  For  stationary  motors 
rated  at  2  horsepower  or  less,  and  300  volts  or 
less,  the  controller  may  be  a  general  use  switch 
having  an  ampere  rating  at  least  twice  the  full 
load  current  rating  of  the  motor. 

111.45-1  (b)(3)  For  portable  motors 
rated  at  one-third  horsepower  or  less,  the  con- 
troller may  be  an  attachment  plug  and  recep- 
tacle. 

111.45-1  (b)  (4)  A  branch  circuit  circuit 
breaker,  rated  in  amperes  only,  may  be  used  as 
a  controller.  When  this  circuit  breaker  is  also 
used  for  overcurrent  protection,  it  shall  conform 
to  the  appropriate  provisions  of  this  part  gov- 
erning overcurrent  protection. 
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111.45-1  (c)  Need  not  open  all  conductors. 
Except  when  the  motor  controller  serves  also  as 
a  disconnecting  means  (see  Paragraph  111.45- 
30(1)  the  controller  need  not  open  all  conduc- 
tors to  the  motor. 

111.45-1  (d)  In  grounded  conductors. 
One  pole  of  the  controller  may  be  placed  in  a 
permanently  grounded  conductor  provided  the 
controller  is  so  designed  that  the  pole  in  the 
grounded  conductor  cannot  be  opened  without 
simultaneously  opening  all  conductors  of  the 
circuit. 

■^111.45-1  (e)  Adjacent  to  motor  and 
driven  machinery.  Generally  a  controller  shall 
be  located  adjacent  to  the  motor  and  its  driven 
machinery.  Wliere  it  is  desired  to  group  motor 
controllers  at  a  central  location  or  where,  for 
other  reasons,  it  is  not  feasible  to  locate  a  con- 
troller adjacent  to  the  motor  and  its  driven  ma- 
chine, the  installation  shall  comply  with  one  of 
the  conditions  listed  in  this  paragraph. 

Ill .45-1  (e)(1)  The  motor  and  control- 
ler disconnecting  means  required  by  section 
111.45-30  shall  be  capable  of  being  locked  in  the 
open  circuit  position.  However,  if  the  discon- 
necting means  is  not  within  sight  of  the  con- 
troller location  or  is  more  than  50  feet  distant 
from  the  controller,  subparagraph  (2)  or  (3)  of 
this  paragraph  shall  be  complied  with. 

111.45-l(e)  (2)  A  manually  operable 
switch  which  will  disconnect  the  motor  from  its 
source  of  supply  shall  be  provided  adjacent  to 
the  motor  location.  This  switch  shall  be  rated 
in  accordance  with  the  appropriate  require- 
ments of  section  111.45-30. 

111.45-l(e)  (3)  A  maintaining  type 
switch  in  tlie  motor  control  circuit  shall  be  pro- 
vided adjacent  to  the  motor  wliicli  will  prevent 
the  iiiotoi-  from  being  energized. 

11 1.45-1  (f)  Number  of  motors  served  hy 
each  controller.  Each  motor  shall  be  provided 
with  an  individual  controller,  except  that  for 
motors  of  000  volts  or  less,  a  single  controller 
may  serve  a  group  of  motors  under  any  one  of 
the  conditions  covered  in  this  paragraph. 

11 1.45-1  (f)  (1)  If  a  number  of  motors 
drive  several  parts  of  a  single  macliine  or  piece 
of  apparatus. 

1 1 1.45-1  (f )  (2)  If  a  groui)  of  motors  is 
under  the  protection  of  one  overcurrent  device 
as  permitted  in  Subparagrapli  111.45-20(c)  (1). 
1 1 1 .45-1  (g)  A  djust(ihl^,-sj>eed  motors. 
.Adjustable-speed  motors,  if  controlled  by 
iiieaiis  (;f  (icld  rcguhil  irjii,  shall  be  so  etjuipix'd 
and  coiiMC'-U'd  that  they  caiinol  be  slai-((Hl  uudei' 
ui'akencd  field,  unless  the  molor  is  designed  I'oi' 
■^u'h  starting. 

11 1.45-1  (h)  Speed  llvutation..  Machines 
of  the  lype.s  listed  in  this  f)aiagrap}i  shall  be 


provided  with  speed  limiting  devices,  unless 
the  inherent  characteristics  of  the  machine,  the 
system,  or  the  load  and  the  mechanical  connec- 
tion thereto  are  such  as  safely  to  limit  the  speed, 
or  unless  the  machine  is  always  under  the  man- 
ual control  of  a  qualified  operator. 

111.45-l(h)(l)  Separately  excited  di- 
rect-current motors. 

111.45-1  (h)  (2)     Series  motors. 

111.45-1  (h)  (3)     Motor-generators    and 
converters   which   can  be  driven  at  excessive 
speed  from  the  direct-current  end,  as  by  re- 
versal of  current  or  decrease  in  load. 
111.45-1(1)     Enclosure. 

111.45-1(1)  (1)  General.  All  control- 
ling apparatus,  except  as  otherwise  permitted 
below,  shall  be  protected  by  enclosing  cases, 
either  dripproof  or  watertight,  depending  on 
their  location.  Cable  entrance  plates  shall  be 
provided  on  enclosing  cases  having  a  volume 
exceeding  200  cubic  inches.  Cable  entrance 
plates  for  watertight  enclosures  and  at  the  top 
of  dripproof  enclosures  shall  be  at  least  Vs  inch 
thick  and  be  fitted  with  gaskets.  Watertight 
enclosures  shall  be  provided  with  external  feet 
or  lugs  for  mounting. 

111.45-l(i)(2)  Open  type.  Control 
apparatus  may  be  of  the  open  type  provided 
it  is  located  in  a  compartment  or  enclosure  as- 
signed solely  to  electrical  control  equipment 
and  accessible  only  to  qualified  persons.  "WTiere 
the  compartment  is  used  for  other  apparatus 
and  the  location  of  an  open  controller  is  such 
that  it  is  subject  to  accidental  contact,  ade- 
quate guardrails  or  the  equivalent  shall  be 
provided. 

111.45-1  (j)  Hinged  doors.  All  control- 
ler hinged  doors  having  either  a  height  exceed- 
ing 45  inches  or  a  wid.th  exceeding  24  inches 
shall  be  provided  with  door  positioners  and 
stops.  Equipment  mounted  on  a  hinged  door 
shall  be  constructed  or  shielded  in  such  a  man- 
ner that  no  live  parts  of  the  door  mounted  equip- 
ment will  be  exposed  to  accidental  contact  by  a 
person  with  the  door  open  and  the  circuit 
energized. 

1 1 1 .45-1  ( k )  Grounding.  Controller 
cases,  except  insulating  covers  of  snap  switches, 
shall  be  grounded. 

1 11 .45-1  ( I )  (^on-Htniction.  Tlie  construc- 
tion of  controlling  apparatus  and  their  enclo- 
sures shall  conform  to  the  reciuirenients  of  Un- 
derwi-ifers'  Laboratories,  Inc.,  Standard  for  In- 
dustrial ('oivlrol  E(juipment,  except  that,  sheet 
metal  enclosures  for  installation  in  corrosive  lo- 
cations siuill  not  Ik'  installed  indess  oiu",  of  the 
conditions  covered  in  this  paragraph  is  com- 
plied with. 
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111.45-1(1)  (1)     The  enclosure  is  fabri- 
cated of  corrosion-resistant  material. 

111.45-1(1)  (2)  The  enclosure  is  fabri- 
cated of  sheet  steel  not  less  than  Vs  inch  in  thick- 
ness and  hot  dip  galvanized  after  fabrication. 
111.45-1(1)  (3)  The  enclosure  is  fabri- 
cated of  sheet  steel  not  less  than  %6  inch  in 
thickness  and  given  a  corrosion  resistant  finish 
in  accordance  with  Section  110.15-40  of  this  sub- 
chapter. 

111.45-1  (m)  Wearing  parts.  All  wear- 
ing parts  of  controllers  should  be  readily  acces- 
sible for  inspection  and  renewal. 

111.45-1  (n)  Protection  against  law  volt- 
age. Motor  controllers  for  motors  of  2  horse- 
power or  larger  shall  be  provided  with  protec- 
tion against  low  voltage.  Low-voltage  release 
should  be  provided  only  on  controllers  for 
auxiliaries  which  are  vital  to  the  operation  of 
the  propelling  equipment  where  automatic  re- 
start after  a  voltage  failure  will  not  be  hazard- 
ous. Otherwise,  low-voltage  protection  should 
be  used.  To  permit  prompt  restoration  of  serv- 
ice after  interruption,  the  starting  current  and 
short  time  sustained  cuirent  of  all  low-voltage 
release  loads  shall  be  within  the  capacity  of  one 
generator. 

111.45-1  (o)  Manually  operated  control- 
lers. Manuall}'  operated  controllers  shall  be  ar- 
ranged for  operation  without  opening  the  en- 
closing case.  In  the  panel  type  the  starting 
arm  shall  be  arranged  so  that  the  motor  will 
stop  if  the  arm  be  left  on  a  starting  point.  In 
i-egulating  drum  controllers  the  resistor  shall  be 
proportioned  for  the  duty  cycle. 

111.45-1  (p)  Alternating -current  manual 
auto-starters.  Alternating-current  manual 
auto-starters  with  self-contained  auto-trans- 
formers should  be  provided  with  switches  of  the 
quick-make-and-break  type  and  the  9tarter 
should  be  arranged  so  that  it  will  be  impossible 
to  throw  to  the  running  position  without  having 
firet  thrown  to  the  starting  position.  Switches 
should  be  preferably  of  the  contactor  or  aii"- 
break  type.  In  case  oil  is  necessary,  the  starter 
should  not  leak  when  tilted  to  an  angle  of  15 
degrees  and  should  be  constructed  to  prevent  the 
liquid  from  splashing  out  due  to  the  rolling  of 
the  vessel. 

111.45-1  (q)  Identification  of  controllers. 
A  controller  shall  be  marked  with  the  maker's 
name  or  identification  symbol,  the  voltage,  the 
current  or  hoi"sepower  rating,  and  such  other 
data  as  may  be  needed  properly  to  indicate  the 
motor  which  it  controls.  The  identification 
data  necessarj'  to  indicate  the  motor  which  the 
controller  controls  shall  be  on  the  external  sur- 
face of  the  enclosure.     A  wiring  diagram  of  the 


controller  shall  be  permanently  attached  to  the 
inside  of  the  controller  door. 

1 1 1 .45-5     Motor  overcurrent  protection 

111.45-5  (a)  General.  The  following  pro- 
visions in  this  section  specify  overcurrent  de- 
vices intended  to  protect  the  motors,^ the  motor 
control  apparatus,  and  the  branch-circuit  con- 
ductors against  excessive  heating  due  to  motor 
overloads. 

111.45-5 (b)  Continuous  duty  motors 
more  than  one  horsepower.  Each  continuous 
duty  motor  rated  more  than  one  horsepower 
shall  be  protected  against  overcurrent  by  one 
of  the  means  covered  in  this  paragraph.  For 
multispeed  motors  each  separate  winding  or 
winding  connection  shall  be  considered  sep- 
arately. 

111.45-5  (b)  (1)  A  separate  overcurrent 
device  which  is  responsive  to  motor  current. 
This  device  shall  be  rated  or  set  at  not  more  than 
115  percent  of  the  motor  full  load  current  rat- 
ing. For  multispeed  motors  this  device  shall  be 
rated  or  set  at  not  more  than  115  percent  of  the 
full  load  current  rating  of  each  separate  wind- 
ing or  winding  connection.  This  value  may  be 
modified  as  permitted  by  paragraph  (g)  of  this 
section. 

111.45-5  (b)  (2)  A  thermal  protector 
integral  with  the  motor,  approved  for  use  with 
the  motor  which  it  protects  on  the  basis  that  it 
will  prevent  dangerous  overheating  of  the 
motor  due  to  overload  or  failure  to  start.  If 
the  motor  current  interrupting  device  is  sepa- 
rate from  the  motor  and  its  control  circuit  is 
operated  by  a  protective  device  integral  with 
the  motor,  it  shall  be  so  arranged  that  the  open- 
ing of  the  control  circuit  will  result  in  interrup- 
tion of  current  to  the  motor. 

111.45-5 (b)(3)  For  sealed  (hermetic- 
type)  refrigeration  motors  the  protective  device 
specified  in  subparagraph  (1)  or  (2)  of  this 
paragraph  shall  be  rated  or  set  to  trip  at  not 
more  than  125  percent  of  the  motor  full-load 
line  current. 

111.45-5  (c)  Continuous  duty  motors.,  one 
horsepoioer  or  less,  manually  started.  Any 
motor  of  one  horsepower  or  less  which  is  port- 
able, is  manually  started,  and  is  within  sight 
from  the  starter  location,  shall  be  considered  as 
protected  against  overcurrent  by  the  over- 
current  device  protecting  the  conductors  of  the 
branch  circuit.  This  branch  circuit  overcur- 
rent device  shall  not  be  larger  than  that  speci- 
fied by  Table  111.45-20 (b3),  except  that  any 
such  motor  may  be  used  at  125  volts  or  less  on 
a  branch  circuit  protected  at  20  amperes.  Any 
such  motor  which  is  out  of  sight  from  the 
starter  location  and  any  such  motor  which  is 
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not  portable,  shall  be  protected  as  specified  in 
paragraph  (d)  of  this  section  for  automatically 
started  motors. 

111.45-5  (d)  Continuous  duty  motors^  one 
horsepower  or  less,  automatically  started. 
Each  continuous  duty  motor  rated  at  one  horse- 
power or  less  which  is  automatically  started 
shall  be  protected  against  overcurrent  by  the  use 
of  one  of  the  means  covered  in  this  paragraph. 
111.45-5  (d)  (1)  In  the  same  manner  as 
provided  for  motors  rated  at  more  than  one 
horsepower  by  Paragraph  (b)  (1)  or  Para- 
graph (b)  (2)  of  this  section. 

111.45-5  (d)  (2)  If  part  of  an  approved 
assembly  which  does  not  normally  subject  the 
motor  to  overloads  and  w^hich  is  also  equipped 
with  other  safety  controls  which  protect  the 
motor  against  damage  due  to  stalled  rotor  cur- 
rent, the  motor  will  be  considered  to  be  pro- 
tected. Where  such  protective  equipment  is 
used,  it  shall  be  indicated  on  the  nameplate  of 
the  assembly  where  it  will  be  visible  after 
installation. 

111.45-5  (d)  (3)  If  the  impedance  of  the 
motor  windings  is  sufficient  to  prevent  overheat- 
ing due  to  failure  to  start,  the  motor  may  be 
protected  as  specified  in  Paragraph  (c)  of  this 
section  for  manually  started  motors. 

111.45-5  (e)  Wound-rotor  secondaries. 
The  secondary  circuits  of  wound-rotor  alter- 
nating-current motors,  including  conductors, 
controllers,  resistors,  etc.,  shall  be  considered  as 
protected  against  overcurrent  by  the  motor-run- 
ing  overcurrent  device. 

111.45-5  (f)  Intermittent  arid  similar 
duty.  A  motor  used  for  a  condition  of  service 
which  is  inherently  short  time  is  considered  as 
protected  against  overcurrent  by  the  branch 
circuit  overcurrent  device,  provided  the  over- 
current  protection  does  not  exceed  that  specified 
in  Tables  111.45-20(bl)  and  111.45-20 (b2). 
Any  motor  is  considered  to  be  for  continuous 
duty  unless  the  nature  of  the  apparatus  which 
it  drives  is  such  that  the  motor  cannot  operate 
continuously  with  load  under  any  condition  or 
unless  permitted  by  Section  111.25-15. 

11 1.45-5  (g)  Selection  or  setting  of  pro- 
tective devices.  "Wliere  the  values  specifie<l  for 
motor-running  overcurrent  protection  do  not 
correspond  to  the  standard  sizes  or  rating  of 
fu.ses,  nonadjustable  circuit  breakers,  thermal 
cutouts,  thermal  relays,  the  heating  elements  of 
tliermal  trip  motor  switches,  or  possible  set- 
tings of  adjustable  circuit  breakers  adequate  to 
carr>'  the  load,  the  next  higher  size,  rating,  or 
setting  may  be  used,  but  not  liiglicr  than  1.30 
[MTccnt  of  the  full-load  currenl  rating  of  the 
rjiotfjr  exfepf  that  ior  sealed  (heniiet  jc-typc) 
refrigeration  motors  the  rating  or  .s<!tt  ing  of  the 


protective  device  shall  not  be  higher  than  140 
percent  of  the  full-load  current  rating  of  the 
motor.  If  not  shunted  during  the  starting  pe- 
riod of  the  motor  (see  paragraph  (h)  of  this 
section),  the  protective  device  shall  have  suffi- 
cient time  delay  to  permit  the  motor  to  start 
and  accelerate  its  load. 

111.45-5  (h)  Shunting  during  starting  pe- 
riod. If  the  motor  is  manually  started  (in- 
cluding starting  with  a  magnetic  starter  having 
pushbutton  control)  the  running  overcurrent 
protection  may  be  shunted  or  cut  out  of  the  cir- 
cuit during  the  starting  period  of  the  motor, 
provided  the  device  by  which  the  overcurrent 
protection  is  shunted  or  cut  out  cannot  be  left 
in  the  starting  position,  and  the  motor  shall  be 
considered  as  protected  against  overcurrent 
during  the  startmg  period  if  fuses  or  time-delay 
circuit  breakers,  rated  or  set  at  not  over  400 
percent  of  the  full-load  current  of  the  motor, 
are  so  located  in  the  circuit  as  to  be  operative 
during  the  starting  period  of  the  motor.  The 
motor- running  overcurrent  protection  shall  not 
be  shunted  or  cut  out  during  the  starting  period 
if  the  motor  is  automatically  started. 

111.45-5(1)  Fuses;  in  which  conductor. 
If  fuses  are  used  for  motor-running  protection, 
a  fuse  shall  be  inserted  in  each  ungrounded 
conductor,  except  that  a  fuse  shall  also  be  in- 
serted in  a  grounded  conductor  under  the  cir- 
cumstances set  forth  in  footnote  1  of  Table 
111.45-5(j)  for  circuits  supplied  by  wye-delta 
or  delta- wye  connected  transformers. 

111.45-5(j)  Devices  other  than  fuses;  in 
lohich  conductors.  If  devices  other  than  fuses 
are  used  for  motor-running  protection.  Table 
111.45-5(j)  shall  govern  the  minimum  allow- 
able number  and  location  of  overcurrent  units, 
such  as  trip  coils,  relays,  or  thermal  cutouts. 

Ill .45-5  ( k )  Number  of  conductors  discon- 
nected hy  overcurrent  devices.  Motor-ninning 
protective  devices,  other  than  fuses,  thermal  cut- 
outs, or  thermal  protectors,  shall  simultaneously 
open  a  sufficient  number  of  ungrounded  con- 
ductors to  interrupt  current  flow  to  the  motor. 

111.45-5(1)  Motor  controller  a.s  running 
protection.  A  motoi-  controller  may  also  serve 
as  tlie  running  overcurrent  device  if  the  number 
of  overcurrent  units  complies  with  Table  111.45- 
.")(j),  and  if  these  overcurrent  units  are  opera- 
tive in  both  the  stalling  and  i-unning  position  in 
the  case  of  a  direct -current  motor,  and  in  the 
running  position  in  the  case  of  an  alternating- 
current  motor. 

1 1 1 .45-5  ( m )  Thermal  cutouts  and  relays. 
Thcinial  ciifonts,  thermal  relays  and  other 
(le\ices  for  motor-running  protection  which  are 
not  capaMc  of  opening  short  cii'cuits,  shall  be 
protected  l)y  fuses  or  circuit  breakers  with  rat- 
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Table  111.45-5(j) — Minimum  number  and  location  of 
motor-running  protective  devices. 


Number  and  location 

of  overcurrent  units, 

Kind  of  motor 

Supply  system 

such    as    trip    coils, 
relays,    or    thermal 
cut-outs 

1-phase  alternating- 

2-wire,  1-phase  alter- 

1 In  either  conductor. 

current  or  direct- 

nating-current  or 

current. 

direct-current,  un- 
grounded. 
2-wire,  1-phase  alter- 

1-phase alternating- 

1  in  ungrounded  con- 

current or  direct- 

nating-current  or 

ductor. 

current. 

direct-current,  one 
conductor  grounded. 

1-phase  alternating- 

3-wire,  1-phase  alter- 

1 in  either  ungrounded 

current  or  direct- 

nating-current  or  di- 

conductor. 

current. 

rect-current, 
grounded  neutral. 

3-phase  alternating- 

3-wire,  3-phase  alter- 

2 in  any  2  conductors. ' 

current. 

nating-current,  un- 
grounded. 

3-phase  alternating- 

3-wire,  3-phase,  one 

2  in  ungrounded  con- 

current. 

conductorgrounded. 

ductors.' 

3-phase  alternating- 

3-wire.  3-phase  alter- 

2 in  any  2  conductors. ' 

current. 

nating-current, 
grounded  neutral. 

3-phase  alternating- 

4-wire,  3-phase  alter- 

2 in  any  2  conductors, 

current. 

nating-current, 
grounded  neutral  or 
ungrounded. 

except  the  neutral.' 

'  In  the  case  of  distribution  systems  supplying  wye-delta  or  delta-wye 
connected  transformers  (having  the  wye  neutral  point  in  the  primary 
ungrounded  or  not  connected  to  the  circuit)  three  running  overcurrent 
units  shall  be  provided  for  the  protection  of  3-phase  3-wire  motors. 


ings  or  settings  of  not  over  4  times  the  rating  of 
the  motor  for  which  they  are  designed,  unless 
approved  for  group  installation,  and  marked  to 
indicate  the  maximum  rating  or  setting  of  the 
overcurrent  device  by  which  they  must  be 
protected. 

111.45-5  (n)  Rating  of  protective  devices. 
Motor-running  overcurrent  devices  other  than 
fuses  shall  have  a  rating  of  at  least  115  percent 
of  the  full-load  current  rating  of  the  motor. 

111.45-5  (o)  Automatic  restarting.  A 
motor-running  protective  device  which  can  re- 
start a  motor  automatically  after  overcurrent 
tripping  shall  not  be  installed. 

111.45-5 (p)  Steering  gear  motors.  Main 
steering  gear  motors  and  motors  associated  with 
steering  control  systems  shall  not  be  provided 
with  a  motor-running  protective  device.  In  lieu 
of  a  motor-running  overcurrent  protection,  the 
motor  starter  shall  be  fitted  with  a  protective 
device  responsive  to  motor  current,  motor  tem- 
perature, or  to  both  current  and  temperature 
which  will  operate  an  indicating  light  at  the 
propulsion  control  station  in  case  of  overload 
which  would  cause  overheating  of  the  motor. 
This  device  shall  follow  as  closely  as  practicable 
the  temperature  of  the  motor. 

111.45-10      Remote-control,    electrical    inter- 
lock, and  indicator  circuits 

111.45-10  (a)      General.      The    deviations 


from  the  general  requirements  in  this  sub- 
chapter as  covered  by  this  section  are  intended 
to  provide  for  peculiar  conditions  governing 
remote-control,  electrical  interlock,  and  in- 
dicator circuits. 

11.45-10 (b)  Overcurrent  protection.  Con- 
ductors of  control,  electrical  interlock,  and  in- 
dicator circuits  of  motor  controllers  shall  be  con- 
sidered as  being  properly  protected  against 
overcurrent  by  the  branch  circuit  overcurrent 
device  where  the  conductors  are  wholly  within 
the  controller  enclosure.  Conductors  of  con- 
trol, electrical  interlock,  and  indicator  circuits 
external  to  the  controller  enclosure  shall  be  con- 
sidered as  being  properly  protected  against 
overcurrent  under  any  one  of  the  conditions 
listed  in  this  paragraph. 

111.45-10(b)  (1)  If  the  rating  or  setting 
of  the  branch-circuit  overcurrent  device  is  not 
more  than  500  percent  of  the  current-carrying 
capacity  of  the  control,  electrical  interlock,  or 
indicator  circuit  conductors. 

111.45-10 (b)  (2)  By  overcurrent  devices, 
in  both  sides  of  the  line,  having  a  rating  or  set- 
ting of  not  more  than  500  percent  of  the  current- 
carrying  capacity  of  the  control,  electrical  inter- 
lock, or  indicator  circuit  conductors,  except  that 
where  under  operating  conditions  there  is  no  ap 
preciable  difference  in  potential  between  the  ex- 
ternal conductors,  overcurrent  protection  need 
only  be  provided  at  the  supply  of  that  side  of 
the  line. 

111.45-10 (b)  (3)  If  the  opening  of  the 
control,  electrical  interlock,  or  indicator  circuit 
would  create  a  hazard,  no  overcurrent  protection 
shall  be  provided. 

111-45. 10(b)  (4)  For  overcurrent  pro- 
tection of  steering  gear  control  and  indicator 
light  circuits  see  Subparagraph  111.65-55 
(d)(2). 

111.45-10 (c)  Accidental  grounds.  It  is 
recommended  that  remote  control  circuits  be  so 
arranged  that  an  accidental  ground  will  not 
start  the  motor. 

111.45-10 (d)  Source  of  potential.  The 
potential  for  a  control,  interlock,  or  indicator 
circuit  shall  be  derived  from  the  load  side  of  the 
motor  and  controller  disconnect  means  speci- 
fied by  Section  111.45-30,  except  that  where  the 
control  functions  are  such  that  such  circuits 
must  be  common  to  two  or  more  controllers,  the 
switching  arrangements  specified  by  paragraph 
(e)  of  this  section,  shall  be  complied  with. 

111.45-10 (e)  Switching.  In  the  design 
of  control,  interlock,  and  indicator  circuits,  all 
possible  steps  shall  be  taken  to  eliminate  more 
than  one  source  of  potential  in  an  enclosure. 
Where  the  control  functions  are  such  as  to  make 
it  impracticable  to  energize  a  control,  interlock, 
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or  indicator  circuit  from  the  load  side  of  the 
motor  and  controller  disconnect  means  specified 
by  Section  111.45-30,  one  of  the  following  alter- 
native methods  of  switching  shall  be  employed : 

111.45-10  (e)(1)  The  potential  of  the 
control,  interlock,  or  indicator  circuits  shall  be 
limited  to  not  more  than  24  volts,  in  which  case 
no  disconnecting  means  need  be  provided. 

111.45-10 (e)(2)  The  conductors  of 
control,  interlock,  or  indicator  circuits  shall  be 
disconnected  from  all  sources  of  potential  by  a 
disconnect  device  independent  of  the  motor  and 
controller  disconnect  device  specified  by  Sec- 
tion 111.45-30.  The  two  independent  devices 
shall  be  located  immediately  adjacent  one  to  the 
other,  and  a  sign,  warning  the  operator  to  open 
both  devices  to  disconnect  completely  the  motor 
and  controller,  shall  be  permanently  attached 
to  the  exterior  of  the  door  of  the  main  discon- 
nect device. 

1 11.45-10  (e)  (3)  The  conductors  of  con- 
trol, interlock,  or  indicator  circuits  shall  be  dis- 
connected from  all  sources  of  potential  by  a 
disconnect  device  actuated  by  the  opening  of 
the  controller  door,  this  device  and  its  connec- 
tions (including  terminal  blocks,  when  em- 
ployed, for  terminating  the  ship's  wiring)  being 
such  that  there  are  no  electrically  uninsulated 
or  unshielded  surfaces. 

111.45-15     Heater  circuits 

111.45-15(a)  Where  motors,  master 
switches  and  similar  enclosures,  except  motor 
controllers,  are  fitted  with  electric  heaters  lo- 
cated inside  the  enclosures  and  energized  from 
a  separate  circuit,  the  heater  circuits  shall  be 
disconnected  in  the  same  manner  as  required  for 
control,  interlock  and  indicator  circuits  in  Sub- 
paragraph 111.45-10(e)  (2).  In  the  case  of 
deck  machinery,  when  the  location  of  the  motor, 
master  switch,  or  similar  enclosure  is  remote 
from  the  motor  and  controller  disconnect  de- 
vice, a  warning  sign  may  be  affixed  to  the  unit 
enclosure  warning  (lie  operator  of  the  presence 
of  two  sources  of  potential  within  tlie  unit  en- 
closure and  giving  the  Iwation  of  the  heater 
circuit  disconnecf  device  in  lieu  of  the  discon- 
nex-t  arrangement  required  by  Sul)par;igrapli 
111.45-10(e)(2).  Electric  lieaters  installed 
within  motor  controllers  and  energized  from  a 
separate  circuit  shall  }h\  disconnected  in  (ho 
same  manner  as  required  by  I'aragiapli  111.45- 
10(e). 

1 1 1  45-20      Motor-branch-circuit    overcurrent 
protection 

1 1 1.45-2^Jta)  (icrwral.  The  provisions 
c^jvered  by  this  sw,t,if)n  specify  overcurrent  d.',- 
vic<',s  inti'iided  to  protex-f  tlie  molor-l)r!inc,h-c.ir- 
cuil  conductorH,  the  motor    control  iipi)aratus. 


and  the  motors  against  overcurrent  due  to  short 
circuits  or  grounds.  They  are  in  addition  to  or 
amendatory  of  the  provisions  of  Subpart  111.55. 
111.45-20(b)  Rating  or  setting  for  indi- 
vuLvjoI  motors.  The  motor-branch-circuit  over- 
current  device  shall  be  capable  of  carrying  the 
starting  current  of  the  motor.  Overcurrent 
protection  shall  be  considered  as  being  obtained 
when  this  overcurrent  device  has  a  rating  or  set- 
ting not  exceeding  the  values  given  in  Tables 
111.45-20(bl)  and  111.45-20 (b2). 

111.45-20(b)  (1)  If  the  values  for  mo- 
tor-branch-circuit protective  devices  given  in 
Tables  111.45-20(bl)  and  111.45-20(b2)  do  not 
correspond  to  the  standard  sizes  of  fuses  or  rat- 
ings of  nonadjustable  circuit  breakers  or  pos- 
sible settings  of  adjustable  circuit  breakers 
adequate  to  carry  the  load,  the  next  higher  size, 
rating  or  setting  may  be  used. 

Table  111.45-20  (bl) — Maximum  rating  or  setting  of 
motor  branch  circuit  protective  devices  for  motors 
marked  with  a  code  letter  indicating  locked  rotor 
KVA. 


Percent  of  full-load 
current ' 

Type  of  motor  2 

Fuse 
(see 
Table 
20 

rating 
also 
111.45- 
(b3)) 

Circuit 
breaker  set- 
ting; time- 
limit   type 

All  a.c.  single-phase  and  polyphase  squirrel 
cage  and  synchronous  rrotors  with  full- 
voltage,  resistor  or  reactor  starting: 
Code  Letter  A 

160 
250 
300 

150 

200 
250 

150 

Code  Letter  B  to  E 

200 

Code  Letter  F  to  V.   

250 

All  a.c.  squirrel  cage   and   synchronous 
motors  w  it  h  autotransformer  starting: 
Code  Letter  A 

150 

Code  Letter  B  to  E 

200 

Code  Letter  F  to  V 

200 

'  For  certain  exceptions  to  the  values  specified,  see  paragraphs  111.45- 
5(c),  111.45-20(b),  and  111.45-20(g). 
2  For  motors  not  marked  with  a  code  letter,  see  Table  111.45-20(b2). 


1 11.45-20 (b)  (2)  Where  the  overcurrent 
protection  specified  in  Tables  111.45-20(bl)  and 
1 11.45-20  (b2)  is  not  sufficient  for  the  starting 
current  of  the  motor,  it  may  be  increased  but 
shall,  in  no  case  exceed  400  percent  of  tlie  motor 
full -load  current. 

111.45-20(b)(3).  Table  111.45-20(b3) 
tabulates  usual  values  of  motor-branch-circuit 
prolection,  motor-running  protection,  and  inini- 
inuiri  cable  size  for  various  motor  full-load  cur- 
rents for  easti  of  reference. 

1 1 1 .45-20  ( c )  Several  motors  on  one  branch 
circuit.  Two  or  more  motors  may  be  connected 
to  the  same  branch  circuit-  undei-  the  conditions 
covered  in  this  paragraph. 

111.45  20(c)(1)  Two  or  more  motors 
each  not  exceeding  1  hoi'sepowor  in  rating  and 
each  having  a  full-load  rated  current  not  ex- 
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Table  111.45-20  (b2) — Maximum  rating  or  setting  of 
motor  branch  circuit  protective  devices  for  motors 
not  marked  with  a  code  letter  indicating  locked  rotor 
KVA. 


Percent  of  fuU-load 
current  ' ' 

Type  of  motor* 

Fuse 
rating 

Ch-cuit  breaker 
setting 

Instan- 
taneous 
type 

Time 
limit 
type 

Single-phase,  all  types  

300 
300 

250 
200 

250 
200 
150 

1.50 
150 

250 

175 

250 

Squirrel  cage  and  synchronous  (full-voltage, 
resistor  and  reactor  startins) 

250 

Squirrel  cage  and  synchronous  (auto-trans- 
former starting): 
Not  more  than  30  amperes    

200 

More  than  30  amperes 

200 

High-reactance  squirrel  cage: 

Not  more  than  30  amperes. - 

250 

More  th^n  30  aTnp<>rps 

200 

Wound  rotor                               

150 

Direct  current: 

Not  more  than  50  horsepower 

150 

More  than  50  horsepower  .  

150 

'  For  certain  exceptions  to  the  values  specified  see  paragraphs  111.45- 
5(c),  111.45-20(b),  and  111.45-20(g). 

'  Synchronous  motors  of  the  low-torque  low-speed  type  (usually  450 
r.p.m.  or  lower)  such  as  are  used  to  drive  reciprocating  compressors, 
pumps,  etc.,  which  start  up  unloaded,  do  not  require  a  fuse  rating  or 
circuit  breaker  setting  in  excess  of  200  percent  of  full-load  current. 

'  For  motors  marked  with  a  code  letter,  see  table  111.45-20  (bl). 


ceeding  6  amperes,  may  be  used  on  a  branch 
circuit  protected  at  not  more  than  20  amperes 
at  125  volts  or  less,  or  15  amperes  at  600  volts 
or  less.  Individual  running  overcurrent  pro- 
tection is  unnecessary'  for  such  motors  unless 
required  by  the  provisions  of  Paragraph  111.45- 
5  (c)  or  (d). 

111.45-20(c)  (2)  Two  or  more  motors 
of  any  ratings,  each  having  individual  running 
overcurrent  protection,  may  be  connected  to  one 
branch  circuit  provided  all  of  the  conditions 
contained  in  this  subparagraph  are  complied 
with. 

111.45-20(c)(2)(i)  Each  motor-run- 
ning overcurrent  device  must  be  approved  for 
group  installation. 

111.45-20(c)  (2)  (ii)  Each  motor  con- 
troller must  be  approved  for  group  installation. 

111.45-20(c)(2)(iii)  The  branch  cir- 
cuit must  be  protected  by  an  overcurrent  device 
having  a  rating  or  setting  equal  to  that  specified 
in  Paragraph  (b)  of  this  section  for  the  largest 
motor  connected  to  the  branch  circuit  plus  an 
amount  equal  to  the  sum  of  the  full-load  current 
ratings  of  all  other  motors  connected  to  the 
circuit. 

111.45-20(c)(2)(iv)  The  branch  cir- 
cuit overcurrent  protection  must  not  be  greater 
than  that  allowed  by  Paragraph  111.45-5  (m) 
for  the  thermal  cutout  or  relay  protecting  the 
smallest  motor  of  the  group. 


111.45-20 (c)  (2)  (v)  The  conductors 
of  any  tap  supplying  a  single  motor  need  not 
have  individual  branch  circuit  protection,  pro- 
vided they  comply  with  either  of  the  following : 
(a)  No  conductor  to  the  motor  shall  have  a 
current-carrying  capacity  less  than  that  of  the 
branch  circuit  conductors;  or  (b)  no  conductor 
to  the  motor  shall  have  a  current-carrying  ca- 
pacity less  than  one  third  that  of  the  branch 
circuit  conductors,  with  a  minimum  in  accord- 
ance with  Paragraph  (b)  of  this  Section,  the 
conductors  to  the  motor-running  protective  de- 
vice being  not  more  than  25  feet  long  and  being 
protected  from  mechanical  injury. 

111.45-20 (d)  Combined  overcurrent  pro- 
tection. Motor-branch-circuit  overcurrent  pro- 
tection and  motor-running  overcurrent  protec- 
tion may  be  combined  in  a  single  overcurrent 
device  if  the  rating  or  setting  of  the  device  pro- 
vides the  running  overcurrent  protection  speci- 
fied in  Paragraphs  111.45-5  (b),  (c),  and  (d). 

111.45-20(e)  Overcurrent  devices;  in 
which  conductor.  Overcurrent  devices  shall 
comply  with  the  provisions  of  Subpart  111.55. 

111.45-20 (f)  Rating  of  circuit  breakers. 
Circuit  breakers  for  motor-branch-circuit  pro- 
tection shall  have  a  continuous  current  rating 
of  not  less  than  115  percent  of  the  full-load  cur- 
rent rating  of  the  motors. 

111.45-20  (g)  Selection  or  setting  of  pro- 
tective devices.  If  the  values  for  branch  circuit 
protective  devices  required  by  this  section  do 
not  correspond  to  the  standard  sizes  or  ratings 
of  fuses,  nonadjustable  circuit  breakers,  or  ther- 
mal devices,  or  possible  settings  of  adjustable 
circuit  breakers,  adequate  to  carry  the  load,  the 
next  higher  size,  rating,  or  setting  may  be  used. 

111.45-20 (h)  Steering  gear  motor  branch 
circuits. 

111.45-20(h)(l)  General.  Inlieuofthe 
requirements  of  paragraphs  (a)  to  (f),  inclu- 
sive, of  this  section,  each  steering  gear  branch 
circuit  shall  be  protected  only  by  a  circuit 
breaker  with  instantaneous  trip  located  on  the 
switchboard  from  which  it  emanates. 

111.45-20(h)  (2)  Direct-current  motors. 
For  direct-current  steering  gear  motors,  each 
circuit  breaker  shall  be  of  the  instantaneous  trip 
type  only,  set  to  trip  at  a  current  of  not  less  than 
300  percent  and  not  greater  than  375  percent  of 
the  rated  full-load  current  of  one  steering  gear 
main  motor. 

111.45-20(h)  (3)  Alternating -current 
motors.  For  alternating-current  steering  gear 
motors,  each  circuit  breaker  shall  be  of  the  in- 
stantaneous trip  type  only,  set  to  trip  at  a  cur- 
rent of  approximately  175  percent  of  the  locked 
rotor  current  of  one  steering  gear  main  motor. 
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-^Table  111.45-20(b3) — Conductor  Size  and  overcur-r-ent  Protection  for  Motors 


For  running  pro- 

Maximum allowable  rating  or  setting  of  branch  circuit  protective 

Minimvun  size  conductor  AWG  and  MCM 

tection  of  motors 
(amperes)' 

devices  (amperes)  ^ 

l-conductor 

2-conductor 

3-conduotor 

With  code  let- 

ters B  to  E,  inclu- 
sive:   Single- 

phase  and  squir- 

With code  letters 

rel  cage  and  syn- 

B to  E,  inclu- 

chronous, full 

sive:  Squirrel 

With  code  letters 

voltage  resistor 

cage  and  syn- 

F to  V,  inclusive, 

or  reactor  start- 

chronous, auto- 

With  code  letter 

Full 

or  without  code 

ing.    With  code 

transformer, 

A:  All  motors, 

load 

letters:  Single- 

letters  F  to  V, 

starting.     With- 

Without code 

current 

Maxi- 

Maxi- 

phase and  squir- 

inclusive: Auto- 

out  code  letters: 

letters:  Direct- 

rating 

mum 

mum 

rel  cage  and  syn- 

transformer 

Squirrel  cage  and 

current  and 

of 

rating  of 

setting 

chronous,  full 

starting.     With- 

synchronous, 

wound  rotor 

motor 

nonad- 

of  ad- 

voltage, resistor 

out  code  letters: 

auto-transformer 

motors 

in  am- 

justable 

justable 

and  reactor 

Squirrel  cage  and 

starting;  high  re- 

peres 

R 

VC 

AVC 

R 

VC 

AVC 

R 

VC 

AVC 

protec- 
tive 
devices 

protec- 
tive 
devices 

starting 

synchronous, 
auto-transformer 
starting;  high  re- 
actance squirrel 
cage.3    (Both  not 

more  than  30 
amperes) 

actance  squirrel 

cage. 3    (Both 

more  than  30 

amperes) 

Circuit 

Circuit 

Circuit 

Circuit 

breakers 

breakers 

breakers 

breakers 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

*1 

14 

12 

14 

14 

12 

14 

14 

12 

14 

52 

5  1.15 

15 

15 

15 

15 

15 

15 

15 

16 

*2 

14 

12 

14 

14 

12 

14 

14 

12 

14 

S3 

6  2.3 

15 

15 

15 

15 

15 

15 

15 

15 

<3 

14 

12 

14 

14 

12 

14 

14 

12 

14 

54 

53.45 

15 

15 

15 

15 

15 

15 

16 

15 

•4 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»6 

54.6 

15 

15 

15 

15 

15 

15 

15 

15 

«6 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»6 

55.75 

15 

15 

15 

16 

16 

15 

15 

15 

6 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»8 

5  6.9 

20 

15 

15 

15 

16 

16 

16 

16 

7 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»10 

5  8.05 

25 

20 

20 

15 

15 

15 

15 

15 

8 

14 

12 

14 

14 

12 

14 

14 

12 

14 

MO 

59.2 

26 

20 

20 

20 

20 

20 

15 

15 

9 

14 

12 

14 

14 

12 

14 

14 

12 

14 

8  12 

5  10. 35 

30 

30 

26 

20 

20 

20 

15 

15 

10 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»12 

5  11.5 

30 

30 

25 

20 

20 

20 

16 

15 

11 

14 

12 

14 

14 

12 

14 

14 

12 

14 

«15 

5  12.  65 

35 

30 

30 

30 

25 

30 

20 

20 

12 

14 

12 

14 

14 

12 

14 

14 

12 

14 

15 

13.8 

40 

30 

30 

30 

25 

30 

20 

20 

13 

12 

12 

14 

12 

12 

14 

12 

12 

14 

15 

14.95 

40 

40 

35 

30 

30 

30 

20 

20 

14 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

16.1 

45 

40 

35 

30 

30 

30 

25 

30 

16 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

17.25 

45 

40 

40 

30 

30 

30 

25 

30 

16 

12 

12 

14 

12 

12 

12 

12 

12 

12 

20 

18.4 

50 

40 

40 

40 

35 

40 

25 

30 

17 

12 

12 

12 

12 

12 

12 

10 

12 

12 

20 

19.55 

60 

50 

45 

40 

36 

40 

30 

30 

18 

12 

12 

12 

10 

12 

12 

10 

12 

12 

25 

20.7 

60 

60 

45 

40 

40 

40 

30 

30 

19 

12 

12 

12 

10 

12 

12 

10 

10 

12 

25 

21.8 

60 

50 

60 

40 

40 

40 

30 

30 

20 

10 

12 

12 

10 

12 

12 

10 

10 

12 

25 

23.0 

60 

50 

50 

40 

40 

40 

30 

30 

22 

10 

12 

12 

10 

10 

12 

10 

10 

10 

30 

26.3 

70 

70 

60 

60 

46 

50 

35 

40 

24 

10 

12 

12 

10 

10 

12 

8 

10 

10 

30 

27.6 

80 

70 

60 

50 

50 

60 

40 

40 

26 

10 

10 

12 

8 

10 

10 

8 

10 

10 

30 

29.9 

80 

70 

70 

70 

60 

70 

40 

40 

28 

8 

10 

12 

8 

10 

10 

8 

8 

10 

35 

32.2 

90 

70 

70 

70 

60 

70 

46 

50 

30 

8 

10 

10 

8 

10 

10 

8 

8 

10 

35 

34.6 

90 

100 

80 

70 

60 

70 

45 

50 

32 

8 

10 

10 

8 

10 

10 

7 

8 

8 

40 

36.8 

100 

100 

80 

70 

70 

70 

50 

60 

34 

8 

10 

10 

7 

8 

10 

7 

8 

8 

40 

39.1 

110 

100 

90 

70 

70 

70 

60 

70 

36 

8 

10 

10 

7 

8 

10 

6 

8 

8 

45 

41.4 

110 

100 

90 

100 

80 

100 

60 

70 

38 

7 

10 

10 

7 

8 

8 

6 

7 

8 

45 

43.7 

125 

100 

100 

100 

80 

100 

60 

70 

40 

7 

8 

10 

6 

8 

8 

5 

7 

8 

60 

46.0 

126 

100 

100 

100 

80 

100 

60 

70 

42 

7 

8 

10 

6 

8 

8 

6 

6 

7 

50 

48.3 

126 

125 

110 

100 

90 

100 

70 

70 

44 

6 

8 

8 

6 

8 

8 

8 

6 

7 

60 

50.6 

126 

126 

110 

100 

90 

100 

70 

70 

46 

6 

8 

8 

S 

7 

8 

4 

6 

6 

60 

52.9 

150 

125 

125 

100 

100 

100 

70 

70 

48 

6 

8 

8 

6 

7 

8 

4 

6 

6 

60 

55.2 

150 

125 

125 

100 

100 

100 

80 

100 

fiO 

6 

8 

8 

6 

7 

7 

4 

6 

6 

60 

57.6 

150 

126 

126 

100 

100 

100 

80 

100 

82 

8 

8 

4 

6 

7 

4 

6 

fi 

60 

69.8 

175 

150 

150 

125 

110 

126 

80 

100 

64 

7 

8 

4 

6 

7 

3 

S 

fi 

70 

62.1 

175 

150 

150 

125 

110 

126 

90 

100 

66 

7 

8 

4 

6 

7 

3 

5 

fi 

70 

64.4 

175 

150 

150 

125 

126 

125 

90 

100 

68 

7 

8 

4 

6 

e 

3 

4 

B 

70 

06.7 

175 

150 

160 

126 

126 

125 

90 

100 

60 

6 

7 

3 

6 

6 

3 

4 

8 

70 

69.0 

200 

150 

160 

125 

126 

126 

90 

100 

62 

6 

3 

8 

6 

2 

4 

5 

80 

71.3 

200 

175 

175 

126 

126 

125 

100 

100 

64 

6 

3 

6 

6 

2 

4 

4 

HO 

73.6 

200 

175 

176 

150 

150 

150 

100 

100 

66 

6 

3 

8 

8 

2 

3 

4 

SO 

76, « 

200 

176 

176 

150 

150 

150 

100 

100 

68 

6 

3 

8 

8 

2 

3 

4 

SO 

7H,  2 

225 

175 

176 

160 

160 

150 

110 

125 

70 

6 

2 

4 

6 

1 

3 

4 

«0 

80.5 

225 

175 

176 

150 

160 

150 

110 

126 

72 

6 

2 

4 

6 

I 

3 

3 

00 

82.  S 

225 

200 

200 

160 

160 

150 

110 

128 

74 

8 

2 

4 

8 

1 

2 

3 

00 

85  1 

226 

200 

200 

150 

160 

150 

126 

126 

76 

6 

2 

4 

6 

I 

2 

3 

00 

S7,4 

250 

200 

200 

176 

176 

175 

125 

125 

78 

6 

1 

3 

4 

1 

2 

3 

«0 

89.7 

280 

200 

200 

176 

175 

175 

125 

126 

M 

4 

t 

3 

4 

0 

2 

8 

100 

92.0 

280 

200 

200 

176 

176 

175 

125 

125 

I  footnotPi  at  end  of  tabic. 
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•^Table  11 1.45-20  (b3) — Conductor  Size  and  overcwrrent  Protection  for  Motors — Continued 


For  running  pro- 

Maximum allowable  rating  or  setting  of  branch  circuit  protective 

Minimum  size  conductor  AWG  and  MCM 

tection  of  motors 

devices  (amperes)  ^ 

(amperes)  1 

1-conductor 

2-conductor 

3-conductor 

With  code  let- 

ters B  to  E,  inclu- 
sive:   Single- 

phase  and  squir- 

With code  letters 

rel  cage  and  syn- 

B to  E,  inclu- 

chronous, full 

sive:  Squirrel 

With  code  letters 

voltage  resistor 

cage  and  syn- 

F to  V,  inclusive, 

or  reactor  start- 

chronous, auto- 

With  code  letter 

FuU 

or  without  code 

ing.    With  code 

transformer, 

A:  All  motors, 

load 

letters 

;  Single- 

letters  F  to  V, 

starting.     With- 

Without code 

current 

Maxi- 

Maxi- 

phase and  squir- 

inclusive: Auto- 

out  code  letters: 

letters 

:  Direct- 

rating 

mum 

mum 

rel  cage 

and  syn- 

transformer 

Squirrel  cage  and 

current  and 

of 

rating  of 

setting 

chronous,  full 

starting.     With- 

synchronous. 

wound  rotor 

motor 

nonad- 

of  ad- 

voltage, resistor 

out  code  letters: 

auto- transformer 

motors 

in  am- 

justable 

justable 

and  reactor 

Squirrel  cage  and 

starting;  high  re- 

peres 

R 

VC 

AVC 

R 

VC 

AVC 

R 

VC 

AVC 

protec- 

protec- 

starting 

synchronous, 

actance  squirrel 

tive 

tive 

auto-transformer 

cage.3    (Both 

devices 

devices 

starting;  high  re- 
actance squirrel 
cage. 3    (Both  not 
more  than  30 
amperes) 

more  than  30 
amperes) 

Circuit 

Circuit 

Circuit 

Circuit 

breakers 

breakers 

breakers 

breakers 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

82 

2 

5 

1 

3 

4 

0 

2 

2 

100 

94.3 

250 

225 

225 

175 

175 

176 

125 

125 

84 

2 

5 

1 

3 

4 

0 

2 

2 

100 

96.6 

250 

225 

225 

175 

175 

175 

160 

150 

86 

2 

5 

1 

3 

4 

0 

2 

100 

98.9 

300 

225 

225 

175 

175 

175 

150 

150 

88 

2 

6 

1 

3 

3 

0 

2 

110 

101.2 

300 

225 

225 

200 

200 

200 

150 

150 

90 

2 

4 

0 

2 

3 

0 

2 

110 

103.5 

300 

225 

225 

200 

200 

200 

160 

150 

92 

2 

3 

4 

0 

2 

3 

00 

2 

110 

105.8 

300 

250 

250 

200 

200 

200 

160 

150 

94 

1 

3 

4 

0 

2 

3 

00 

2 

110 

108.1 

300 

250 

250 

200 

200 

200 

150 

160 

96 

1 

3 

4 

0 

2 

3 

00 

1 

125 

110.4 

300 

250 

250 

200 

200 

200 

150 

150 

98 

1 

3 

4 

0 

2 

3 

00 

1 

125 

112.7 

300 

250 

250 

200 

200 

200 

150 

150 

100 

1 

3 

4 

0 

2 

2 

00 

0 

1 

125 

115 

300 

250 

250 

200 

200 

200 

150 

150 

105 

1 

3 

3 

00 

1 

2 

000 

0 

1 

125 

120. 75 

350 

300 

300 

225 

225 

225 

175 

175 

110 

0 

2 

3 

00 

1 

2 

000 

0 

0 

150 

126.5 

350 

300 

300 

225 

225 

225 

175 

175 

115 

0 

2 

3 

00 

1 

1 

000 

00 

0 

150 

132. 25 

350 

300 

300 

250 

260 

250 

175 

175 

120 

0 

2 

2 

000 

0 

1 

4/0 

00 

0 

150 

138 

400 

300 

300 

260 

250 

250 

200 

200 

125 

00 

1 

2 

000 

0 

1 

4/0 

00 

0 

150 

143. 76 

400 

350 

360 

250 

260 

260 

200 

200 

130 

00 

1 

2 

000 

0 

1 

4/0 

00 

00 

150 

149.5 

400 

350 

350 

300 

300 

300 

200 

200 

135 

00 

1 

2 

4/0 

0 

0 

4/0 

000 

00 

175 

155. 25 

450 

350 

360 

300 

300 

300 

225 

225 

140 

00 

1 

1 

4/0 

00 

0 

250 

000 

00 

175 

161 

450 

350 

350 

300 

300 

300 

225 

225 

145 

000 

0 

1 

4/0 

00 

0 

250 

000 

00 

175 

166.  75 

450 

400 

400 

300 

300 

300 

225 

225 

150 

000 

0 

1 

4/0 

00 

0 

300 

000 

000 

175 

172.5 

450 

400 

400 

300 

300 

300 

225 

225 

155 

000 

0 

1 

4/0 

00 

00 

300 

4/0 

000 

200 

178. 25 

500 

400 

400 

350 

350 

350 

250 

250 

160 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

184 

600 

400 

400 

350 

350 

360 

250 

260 

165 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

189.  75 

500 

500 

450 

350 

350 

350 

250 

250 

170 

4/0 

00 

0 

250 

000 

00 

350 

4/0 

4/0 

200 

196.5 

500 

500 

450 

350 

350 

350 

300 

300 

175 

4/0 

00 

0 

300 

000 

000 

350 

250 

4/0 

225 

201.  25 

600 

500 

450 

350 

350 

350 

300 

300 

180 

4/0 

00 

0 

300 

4/0 

000 

350 

250 

4/0 

225 

207 

600 

600 

450 

400 

400 

400 

300 

300 

185 

4/0 

00 

00 

300 

4/0 

000 

350 

250 

4/0 

225 

212.  75 

600 

600 

600 

400 

400 

400 

300 

300 

190 

4/0 

00 

00 

300 

4/0 

000 

400 

250 

4/0 

225 

218.5 

600 

500 

500 

400 

400 

400 

300 

300 

195 

250 

000 

00 

350 

4/0 

000 

400 

300 

250 

225 

224.  25 

600 

500 

500 

400 

400 

400 

300 

300 

200 

250 

000 

00 

350 

4/0 

4/0 

450 

300 

250 

260 

230 

600 

500 

500 

400 

400 

400 

300 

300 

210 

250 

000 

00 

350 

250 

4/0 

450 

300 

250 

250 

241.5 

600 

600 

500 

450 

600 

350 

350 

220 

300 

4/0 

000 

400 

250 

4/0 

500 

350 

300 

300 

253 

600 

600 

500 

450 

600 

360 

350 

230 

300 

4/0 

000 

450 

300 

250 

550 

350 

300 

300 

264.5 

600 

600 

500 

500 

500 

350 

350 

240 

300 

4/0 

000 

450 

300 

250 

550 

400 

350 

300 

276 

600 

600 

500 

500 

500 

400 

400 

250 

350 

350 
350 
400 
400 
450 

500 
550 
600 
650 
700 

750 
800 
850 
950 
1,000 

250 

250 
250 
250 
300 
300 

350 
350 
400 
450 
450 

500 
550 
600 
650 
650 

4/0 

4/0 
4/0 
250 
250 
250 

300 
300 
350 
350 
400 

450 
450 
500 
550 
550 

500 

500 
550 
600 
600 
650 

300 

350 

350 
350 
400 
400 

450 
500 
550 
600 
650 

250 

300 
300 
300 
350 
350 

400 
450 
450 
500 
550 

600 
650 

600 

650 
650 

400 

450 
450 
500 
500 
550 

600 
650 

350 

350 
400 
400 
450 
450 

500 
550 
600 
650 

300 

300 
350 
350 
350 
350 

400 
400 
450 
450 
500 

500 
600 
600 
600 
600 

287.5 

299 

310.5 

322 

333.5 

345 

368 
391 
414 
437 
460 

483 
506 
529 
552 
575 

500 

600 
600 
600 
600 
600 

500 

600 
600 
600 
600 
600 

500 

600 
600 
600 
600 
600 

400 

400 
450 
450 
450 
450 

600 
600 
600 
600 
600 

400 

260 

400 

270 

500 

280 

500 

290 

500 

300 

500 

320 

500 

340 

600 

360 

600 

380 

600 

400 

600 

420 

440 

460 

480 

500 

'  Values  may  be  modified  as  permitted  by  Section  111.45-5. 

■  Values  may  be  modified  as  permitted  by  Section  111.45-20. 

'  High-reactance  squirrel  cage  motors  are  those  designed  to  limit  the 
starting  current  by  means  of  deep-slot  secondaries  or  double-wound 
secondaries  and  are  generally  started  on  full  voltage. 


*  For  the  grouping  of  small  motors  under  the  protection  of  a  single  set 
of  fuses,  see  paragraph  111.45-20(c). 

»  For  running  protection  of  motors  of  1  horsepower  or  less,  see 
paragraph  111.45-5(c). 
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111  .45-20  (h)(4)  Use  of  fuses.  On  ves- 
sels of  a  size  that  may  be  steered  by  hand,  fused 
switches  may  be  substituted  for  the  instantane- 
ous trip  circuit  breakers  required  by  this  para- 
graph :  Provided,  That  the  arrangement  of  the 
steering  gear  is  such  that  it  is  possible  to  shift 
to  hand  steering  without  delay :  And  -provided 
further.  That  the  opening  of  a  steering  gear 
branch  circuit  fuse  is  indicated  in  the  wheel- 
house. 

111.45-20 (h)  (5)  General  considera- 
tions. The  requirements  of  this  paragraph  con- 
template the  following  conditions : 

111.45-20 (h)  (5)  (i)  When  two  steer- 
ing gear  main  motors  are  provided,  one  is  a 
standby  which  normally  runs  only  when  started 
preparatory  to  changeover,  and  then  without 
load. 

111.45-20(h)(5)(ii)  Auxiliary  mo- 
tors (servo,  replenishing  and  filling  pumps, 
etc.),  if  and  as  required,  have  an  aggregate 
rating  of  not  more  than  10  percent  of  the  main 
steering  gear  motor  rating. 

1 1 1 .45—25     Motor  feeder  overcurrent  protec- 
tion 

111.45-25  (a)  General.  The  following  pro- 
visions contained  in  this  section  specify  over- 
current  devices  intended  to  protect  feeder  con- 
ductors supplying  motors  against  overcurrents 
due  to  short-circuits  or  grounds. 

111.45-25 (b)  Rating  or  setting^  motor 
loads. 

111.45-25(b)(l)  A  feeder  which  sup- 
plies motors  shall  be  provided  with  overcurrent 
protection  which  shall  not  be  greater  than  the 
largest  rating  or  setting  of  the  branch  circuit 
protective  device,  for  any  motor  of  the  group 
(based  on  Tables  111.45-20(bl),  111.45-20(b2), 
and  111.45-20(b3) )  plus  the  sum  of  the  full  load 
currents  of  the  other  motors  of  the  group. 

11 1.45-25 (b)  (2)  If  2  or  more  motors  of 
equal  horsepower  rating  are  the  largest  in  the 
group,  one  of  these  motors  should  be  considered 
as  th(!  largest  for  the  above  calculation. 

1 11.45-25  (b)  (3)  If  2  or  more  motors  of 
a  group  must  l)e  started  simultane/)usly,  it  may 
be  necessary'  to  install  larger  feeder  conductors 
and  correspondingly  larger  ratings  or  settings 
of  feeder  civcrcnrrcnt  protective  devices. 

111.45-25(1))  (4)  Wliere  larger  capacity 
f(«'ders  are  installed  Xo  provide  ff)r  future  addi- 
tif>ns  or  changes,  the  feediT. overcurrent  protec- 
tion may  be  based  on  tlie  rated  current-carrying 
capacity  of  the  feeder  conductors. 

111-45-30      Disconnecting  means 

lll.l.'j  ;>0(a)  (ic.iitriiJ.  The  provisions 
contained  in  this  section  are  intended  to  remiin', 
(liwonnectintr  mejins  for  motors  and  controllers 


capable  of  disconnecting  them  from  the  circuit. 

111.45-30  (b)  Type.  The  disconnecting 
means  shall  be  an  enclosed,  externally  operable, 
motor-circuit  switch,  rated  in  horsepower,  or  a 
circuit  breaker,  except  as  permitted  m  the  para- 
graphs (c),  (d),  (e),  (f),  and  (g)  of  this  sec- 
tion. Every  switch  in  the  motor  branch  circuit 
witliin  sight  from  the  controller  location  shall 
comply  with  these  requirements. 

111.45-30 (c)  One-eighth  horsepower  or 
less.  For  stationary  motors  of  i/8  horsepower 
or  less,  the  branch  circuit  overcurrent  device 
may  serve  as  the  disconnecting  means. 

11 1.45-30 (d)  Tivo  horsepower  or  less. 
For  stationary  motors  rated  at  2  horsepower  or 
less  and  300  volts  or  less,  the  disconnecting 
means  may  be  a  general-use  switch  having  an 
ampere  rating  at  least  twice  the  full-load  cur- 
rent rating  of  the  motor. 

111.45-30 (e)  Over  two  horsepower  to  and 
including  50  horsepower.  The  separate  discon- 
necting means  required  for  a  motor  with  an 
autotransformer  type  of  controller  may  be  a 
general-use  switeh  if  all  of  the  provisions  con- 
tained in  this  paragraph  are  complied  with. 

111.45-30(e)(l)  The  motor  drives  a 
generator  which  is  provided  with  overcurrent 
protection. 

111.45-30(e)  (2)     The  controller  is: 
111.45-30 (e)  (2)  (i)     Capable  of  inter- 
rupting the  stalled  rotor  current  of  the  motor. 
111.45-30 (e)  (2)  (ii)     Provided  with  a 
low-voltage  release. 

111.45-30(e)(2)(iii)  Provided  with 
running  overcurrent  protection  not  exceeding 
115  percent  of  the  motor  full-load  current 
rating. 

11 1.45-30 (e)  (3)  Separate  fusesor  a  cir- 
cuit breaker,  rated  or  set  at  not  more  than  150 
percent  of  the  motor  full-load  current  are  pro- 
vided in  the  motor  branch  circuit. 

111.45-30(f)  Exceeding  60  harsepower. 
For  stationary  motors  rated  at  more  than  50 
liorsepower,  the  disconnecting  means  may  be  a 
motor-circuit  switch  also  rated  in  amperes,  a 
general-use  switch,  or  an  isolating  switch.  Iso- 
lating and  general-use  switches  for  motors  ex- 
ceeding 50  horsepower,  not  capable  of  int^rnipt- 
ing  stalled-rotor  currents,  shall  be  plainly 
marked  "Do  not  open  under  load". 

1 11. 45-30 (g)  Portable  motors.  For  port- 
able motors  an  atitiichment  plug  and  recei)tacle 
may  serve  as  the  disconnecting  means. 

1 1 1 .45-30  ( h )  Current-carrying  capacity. 
The  disconnecting  means  shall  have  a  current - 
carrying  cai)acity  of  at  least  115  percent  of  the 
current  rating  of  the  motor. 

1 1 1 .45-30  ( i )     Poles  ;  in  whiych  conductors. 
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The  disconnecting:  means  shall  simultaneously 
open  all  conductors. 

111.45-30(j)  To  he  indicating.  The  dis- 
connecting means  shall  plainly  indicate  whether 
it  is  in  the  open  or  closed  position. 

111.45-30(k)  To  disconnect  both  Tnotor 
and  controller.  The  disconnecting  means  shall 
disconnect  both  the  motor  and  the  controller 
from  all  supply  conductors.  The  disconnecting 
means  may  be  in  the  same  enclosure  with  the 
controller. 

!  111.45-30(1)     Switch  or  circuit  breaker  as 

i  hoth  controller  and  disconnecting  means.  A 
switch  or  circuit  breaker  complying  with  the 
provisions  of  Paragraph  111.45-1  (b)  may  serve 
as  both  controller  and  disconnecting  means  if  it 
opens  all  conductors  to  the  motor,  is  protected 
by  an  overcurrent  device  (which  may  be  the 
branch  circuit  fuses)  which  opens  all  un- 
grounded conductors  to  the  switch  or  circuit 
breaker,  and  is  one  of  the  types  listed  in  this 
paragraph. 

Ill  .45-30  ( 1 )  ( 1 )  An  airbreak  switch,  op- 
erable directly  by  applying  the  hand  to  a  lever 
or  handle. 

111.45-30(1)  (2)  A  circuit  breaker 
switch  operable  directly  by  applying  the  hand 
to  a  lever  or  handle. 

111.45-30(1)  (3)  An  oil  switch  used  on 
a  circuit  whose  rating  does  not  exceed  600  volts 
or  100  amperes,  or  on  a  circuit  exceeding  this 
capacity  if  under  expert  supervision  and  by 
special  approval. 

111.45-30(1)  (4)  The  oil  switch  or  cir- 
cuit breaker  specified  above  may  be  both  power 
and  manually  operable.  If  power  operable, 
provisions  shall  be  made  to  lock  it  in  the  open 
position.  The  overcurrent  device  protecting 
the  controller  may  be  part  of  the  controller  as- 
sembly or  may  be  separate.  A  compensator 
type  controller  is  not  included  above  and  will 
require  a  sejyarate  disconnecting  means. 

111.45-30 (m)  Panelhoard  or  sivitchhoard 
devices,  as  disconnecting  means.  A  branch  cir- 
cuit switch  or  circuit  breaker  may  serve  as  the 
disconnecting  means  provided  it  conforms  to  all 
the  requirements  of  this  section.  When  pro- 
vision for  locking  in  the  open  circuit  position 
is  required  by  paragraph  (n)  of  this  section, 
accessibility  for  manual  operation  of  any  other 
switch  or  circuit  breaker  on  the  panelboard  or 
switchboard  shall  not  be  interfered  with. 

111.45-30 (n)  In  sight  from  controller 
location.  The  disconnecting  means  shall  be 
located  within  sight  of  controller  location  or  be 
arranged  to  be  locked  in  the  open  circuit  posi- 
tion. A  distance  of  more  than  50  feet  is  con- 
sidered equivalent  to  being  out  of  sight.     The 


disconnecting  means  shall  be  located  in  the  same 
ship's  compartment  with  the  controller. 

111.45-30 (o)  Motors  served  hy  a  single 
disconnecting  means.  Each  motor  shall  be  pro- 
vided with  individual  disconnecting  means,  ex- 
cept that  for  motors  of  600  volts  or  less  a  single 
disconnecting  means  may  serve  a  group  of 
motors  under  any  one  of  the  conditions  covered 
in  this  paragraph.  The  disconnecting  means 
serving  a  group  of  motors  shall  have  a  rating 
not  less  than  is  required  by  Paragraph  (b)  of 
this  section  for  a  single  motor  whose  rating 
equals  the  sum  of  the  horsepowers  or  currents 
of  all  motors  of  the  group. 

111.45-30  (o)  (1)  If  a  number  of  motors 
drive  several  parts  of  a  single  machine  or  piece 
of  apparatus  such  as  metal  and  woodworking 
machines,  cranes,  and  hoists. 

111.45-30(o)  (2)     If  a  group  of  motors 

is  under  the  protection  of  one  set  of  overcurrent 

devices  as  permitted  by  Paragraph  111.45-20  (c) . 

111.45-30(p)     Readily  accessible.     The 

discormecting  means  shall  be  readily  accessible. 

1 1 1 .45-35     Special  requirements  for  over  600 
volts 

111.45-35 (a)  General.  The  following 
provisions  contained  in  this  section  recognize 
the  additional  hazard  due  to  the  use  of  high 
voltage.  They  are  in  addition  to  or  amenda- 
tory of  the  other  provisions  of  this  subpart. 

111.45-35  (b)  Motor  overcurrent  protec- 
tion. Running  overcurrent  protection  for  a 
motor  of  over  600  volts  shall  consist  of  a  circuit 
breaker,  or  of  overcurrent  units  integral  with 
the  controller  which  shall  simultaneously  open 
all  ungrounded  conductors  to  the  motor.  The 
overcurrent  device  shall  have  a  setting  as  speci- 
fied in  Section  111.45-5. 

111.45-35  (c)  Circuit  overcurrent  protec- 
tion. Each  motor  branch  circuit  and  feeder  of 
more  than  600  volts  shall  be  protected  against 
overcurrent  by  means  of  a  circuit  breaker  of 
suitable  rating  so  arranged  that  it  can  be  serv- 
iced without  hazard. 

111.45-40     Group  control  panels 

111.45-40 (a)  General.  The  provisions  in 
this  section  are  in  addition  to  and  amendatory 
of  the  other  provisions  of  this  subpart  and  are 
applicable  to  two  or  more  motor  controllers 
grouped  into  a  motor  control  center  and  sup- 
plied by  a  common  feeder.  The  provisions  of 
this  paragraph  are  not  applicable  to  the  con- 
trollers for  two  or  more  motors  driving  several 
parts  of  a  single  machine  or  piece  of  apparatus 
wlien  the  controllers  are  grouped  or  installed 
in  a  single  enclosure. 


(45) 


§  1 1 1 .45-40(b) 


ELECTRICAL    ENGINEERING 


111.45^0(b)  Arrangement.  Each  con- 
troller and  its  associated  motor  overcurrent  pro- 
tective device,  motor  branch  circuit  overcurrent 
protective  device  and  disconnecting  means  shall 
be  mounted  in  a  common  metal  enclosure  pro- 
\aded  with  a  hinged  door. 

111.45-40  (c)  Door  interlock.  The  hinged 
door  required  above  shall  be  interlocked  with 
the  disconnect  device  to  prevent  the  door  being 
opened  with  the  circuit  energized. 

111.45-40 (d)  Working  space.  Working 
space,  generally  not  less  than  30  inches  and  at 
no  point  less  than  24  inches,  shall  be  provided 
in  front  of  group  control  boards.  Where  ac- 
cess to  the  rear  is  required  for  making  connec- 
tions and  for  subsequent  inspections,  or  for 
other  purposes,  space  adequate  for  the  work  to 
be  done,  and  in  no  case  less  than  18  inches,  shall 
be  provided. 

111.45— 40(e)  Nameplates.  Circuit  name- 
plates  in  accordance  with  Paragraph  111.35-1 
(h)  shall  be  provided. 

111.45^0(f)  Motor  and  motor  branch  cir- 
cuit overcurrent  -protection.  In  lieu  of  the  re- 
quirements of  Paragraphs  111.45-5 (m)  and 
111.45-20 (b),  a  motor  branch  circuit  of  group 
control  panels  may  be  considered  to  be  protected 
against  overcurrent  by  an  instantaneous  trip  cir- 
cuit breaker  set  to  trip  at  a  value  not  exceeding 
1500  percent  of  the  motor  full-load  current,  pro- 
vided that  all  the  conditions  of  this  paragraph 
are  fulfilled. 

111.45-40(f)(l)  The  thermal  cutout, 
thermal  relay,  or  other  device  for  motor-run- 
ning protection  shall  be  capable  of  operation 
without  damage  to  itself  from  a  current  up  to 
the  setting  of  the  branch  circuit  circuit  breaker. 
111.45^0(f)(2)  The  motor  controller 
.shall  be  capable  of  opening  the  circuit  without 
damage  to  itself  resulting  from  a  current  up  to 
the  setting  of  the  branch  circuit  circuit  breaker. 

111.50     DISTRIBUTION  AND  CIRCUIT  LOADS 

111.50—1      Distribution,  general  requirements 

11 1.50-1  (a)  General.  The  ship's  struc- 
ture shall  not  he  used  as  a  normal  current-carry- 
ing conductor  for  a  ship's  power,  heating  or 
lighting  system,  except  wnen  approved  for  spe- 
cial purposes.  Such  hull  return  shall  not  be 
used  on  tankers.  Current-carrying  parts  are  to 
\wi  sul>stantially  protect<'d  again.st  accidental 
conUu-.f.  Vi)Y  current-carrying  capacities  of 
c/)nducU)rs,  see  Tables  111.60-1  (e)  (1)  (i)   and 

lll.f)(>-l(e)(n(ii).  . 

111.50-l(o)  CircuitH  derived  from,  auto- 
traTinfftrrn^'rH.  Branch  circuits  shall  not,  be  sup- 
plied through  Hut/)-transfonTiers  (transformers 
in  wliirh  a  |)art,  of  the  winding  is  common  U) 
\h)\\\  primary  and  s<'x:ondary  circuit^i). 


111.50-1  (c)  Polarity  identification  of  con- 
ductors. 

111.50-l(c)  (1)  On  systems  having  a 
grounded  conductor,  the  grounded  conductor 
shall  be  identified  throughout  the  vessel  by 
means  of  a  white  or  natural  gray  conductor 
outer  covering,  and  any  conductor  so  identified 
shall  not  be  used  as  an  ungrounded  conductor 
of  a  circuit  unless  the  conductor  is  rendered 
permanently  unidentified  by  painting  or  other 
effective  means  at  each  outlet.  On  ungrounded 
systems,  it  is  recommended  that  conductor  iden- 
tification be  consistent  throughout  the  vessel. 

111.50-1  (c)  (2)  An  insulated  conductor 
of  a  portable  cable  intended  to  be  used  as  a 
grounding  conductor  shall  have  a  continuous 
identifying  marker  readily  distinguishing  it 
from  the  other  conductors.  The  identifying 
marker  shall  consist  of  either  a  braid  finished  to 
show  a  green  color  or  a  green  colored  insulation. 
The  requirements  of  this  subparagraph  shall  be 
effective  on  vessels  contracted  for  on  or  aft«r 
November  19, 1956. 

111.50-1  (d)  Connections  to  screw-shell 
lampholers.  On  branch  circuits  with  a 
grounded  conductor,  the  screw  shell  of  lamp- 
holders  shall  be  connected  to  the  grounded 
neutral. 

111.50-1  (e)  Through  feed  arrangem^ents. 
Where  a  feeder  supplies  more  than  one  distribu- 
tion panel  or  panelboard,  it  may  be  continuous 
from  the  switchboard  to  the  farthest  panel  or 
it  may  be  severed  at  any  intermediate  panel. 
If  the  bus  bars  of  any  distribution  panel  or 
panelboard  carry  "through"  load,  the  size  of  the 
buses  should  be  designed  for  the  total  current. 
The  size  of  feeder  conductors  should  normally 
be  uniform  for  the  total  len^h  but  may  be 
reduced  at  any  intermediate  distribution  panel 
or  panelboard  provided  that  the  smallest  section 
of  the  feeder  is  protected  by  the  overcurrent 
device  at  the  distribution  switchboard. 

111.50-1  (f)  Circuits  in  vicinity  of  mag- 
netic compass.  Precautions  should  be  taken  in 
connection  with  apparatus  and  wiring  in  the 
vicinity  of  the  magnetic  compass  to  prevent  dis- 
turbance of  the  needle  from  external  magnetic 
fields. 

1 1 1 .50-5     Ship's  service  power  circuits 

111.50-5(a)  Segregation  of  vital  circuits. 
Power  feeders  supplying  apparatus  required  for 
handling  tlie  vessel  are  not  to  be  used  for  sup- 
plying ap[)aratus  which  is  to  be  disconnected 
when  the  vessel  is  underway  unless  the  branch 
circuits  for  the  latter  ai-e  so  arranged  that  they 
may  l)e  disconnected  at  panelboards  without  in- 
terfering with  the  o|)eration  or  protection  of 
thosc^  circuits  necessary  for  the  safe  operation 
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of  the  vessel.  In  general,  separate  feeders 
should  be  run  for  such  groups  as  engineroom 
and  fireroom  auxiliaries,  motors  for  cargo  han- 
dling gear,  radio  transmitters,  arc  searcMights 
and  ventilation  sets. 

lll.SO-S^b)  Passenger  vessels.  On  pas- 
senger vessels  constructed  with  firescreen  bulk- 
heads forming  fire  zones,  distribution  systems 
shall  be  so  arranged  that  fire  in  any  main  fire 
zone  will  not  interfere  with  essential  services  in 
any  other  main  fire  zone.  This  requirement 
will  be  met  if  main  and  emergency  feeders  pass- 
ing through  any  zone  are  separated  both  ver- 
tically and  horizontally  as  widely  as  is 
practicable. 

111.50-5  (c)  Ventilation  systems.  Cargo 
ventilation  fans,  machinery  spaces  ventilation 
fans,  and  accommodation  ventilation  fans  shall, 
if  practicable,  be  supplied  by  separate  feeders. 
All  electrical  ventilation  systems  shall  be  pro- 
vided with  remote  control  means  for  stopping 
the  motors  in  case  of  fire  or  other  emergency. 
For  the  machinery  space  ventilation,  there  shall 
be  provided  a  control  located  in  the  passage- 
way leading  to,  but  outside  of,  the  space.  For 
all  other  ventilation  systems  there  shall  be  pro- 
vided two  emergency  stop  stations.  One  of 
these  stations  shall  be  in  the  wheelhouse,  fire 
control  room,  the  inside  passageway  near  the 
wheelhouse  door,  or  in  an  accessible  position  in 
the  passageway  leading  to,  but  outside  of,  the 
space  ventilated.  The  second  emergency  stop 
station  shall  be  located  as  distant  as  practicable 
from  the  other,  except  that  the  ventilation  cir- 
cuit breakers  at  the  main  ship's  service  switch- 
board may  be  considered  as  the  second  station 
provided  all  are  grouped  together  and  are  con- 
spicuously marked  "In  Case  of  Fire  Trip  To 
Stop  Ventilation."  The  means  provided  for 
stopping  ventilation  fans  from  the  main  ship's 
service  switchboard  shall  not  interfere  with 
power  to  other  circuits.  The  remote  emergency 
stop  stations  shall  be  protected  by  enclosures 
with  glass  paneled  doors  on  the  front  of  which 
shall  be  marked  "In  Case  of  Fire  Break  Glass 
and  Operate  Switch  To  Stop  Ventilation." 
Each  control  switch  shall  have  the  "stop"  posi- 
tion clearly  identified  and  shall  be  provided 
with  a  nameplate  identifying  the  system  with 
which  it  is  associated.  This  remote  control  sys- 
tem shall  be  of  the  undervoltage  protection  type 
and  so  arranged  that  damage  to  the  master 
switch  or  cable  will  automatically  stop  the  fans. 
For  automatic  shutdown  of  mechanical  ventila- 
tion in  spaces  protected  by  a  carbon  dioxide 
fire  extinguishing  system,  see  Part  34  of  Sub- 
chapter D  (Tank  Vessels) ,  Part  76  of  Subchap- 
ter H    (Passenger  Vessels),  and  Part  95  of 


Subchapter  I  (Cargo  and  Miscellaneous  Ves- 
sels) of  this  chapter. 

111.50-5  (c)(1)  The  requirements  of  this 
paragraph  shall  not  be  construed  to  include  a 
closed  ventilation  system  for  a  motor  or  gen- 
erator, diffuser  fans  for  refrigerated  spaces, 
room  circulating  fans,  or  exhaust  fans  for 
private  toilets  of  an  electrical  rating  comparable 
to  that  of  room  circulating  fans. 

111.50-5 (d)  Steering  gear  circuits. 
Electric  and  electro-hydraulic  steering  gear 
shall  be  served  by  two  circuits  from  the  ship's 
service  switchboard  except  in  special  cases  where 
the  length  of  circuit  is  very  short.  One  of  the 
circuits  may  be  taken  from  the  emergency 
switchboard  if  the  rating  of  the  emergency  gen- 
erator is  sufficient  to  supply  the  steering  gear  in 
addition  to  the  emergency  loads.  The  circuits 
shall  be  separated  throughout  their  length  as 
widely  as  practicable.  Each  circuit  shall  have 
adequate  current-carrying  capacity  for  supply- 
ing all  motors  and  control  equipment  normally 
connected  to  it  and  which  operate  simultane- 
ously. 

111.50-6 (e)  Fuel  oil  service  pump  branch 
circuits.  For  remote  shutdown  requirements 
for  fuel  oil  service  systems,  see  Part  55  of  Sub- 
chapter F  (Marine  Engineering)  of  this 
chapter. 

111.50-5(f)  Tank  vessels.  For  special  re- 
quirements for  tank  vessels  see  Subpart  111.70 
of  this  part. 

1 1 1 .50-1 0     Lighting  feeders 

111.60-10 (a)  Passenger  quarters.,  crew 
quarters.,  and  public  spaces.  On  passenger  ves- 
sels constructed  with  firescreen  bulkheads  form- 
ing fire  zones,  the  lighting  distribution  system 
shall  be  so  arranged  that  fire  in  any  main  fire 
zone  will  not  interfere  with  the  lighting  in  any 
other  main  fire  zone.  This  requirement  will  be 
met  if  main  and  emergency  feeders  passing 
through  any  zone  are  separated  both  vertically 
and  horizontally  as  widely  as  is  practicable. 

111.50-10(b)  Machinery  spaces.  Lighting 
for  enginerooms,  for  the  boilerrooms,  and  for 
the  auxiliary  machinery  spaces  shall,  where 
practicable,  be  supplied  from  two  or  more  feed- 
ers, one  of  which  may  be  an  emergency  feeder. 

11 1.50-10  (c)  Cargo  spaces.  Separate 
feeders  shall  be  provided  for  cargo  space  light- 
ing. The  distribution  panels  shall  be  located 
outside  of  the  cargo  spaces. 

1 11.50-10 ( d)  Einergency  lighting  feeders. 
111.50-10(d)  (1)  For  vessels  provided 
with  firescreen  bulkheads  forming  fire  zones,  at 
least  one  emergency  lighting  feeder  shall  be 
provided  to  supply  only  the  emergency  lights 
between  two  adjacent  main  vertical  fire  zone 
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bulkheads.  The  emergency  lighting  feeder  shall 
be  separated  as  widely  as  possible  from  the  gen- 
eral lighting  feeder (s)  supplying  the  same 
space. 

111.50-10 (d)  (2)  On  vessels  fitted  with 
an  automatic  emergency  lighting  and  power 
system,  a  separate  emergency  lighting  feeder 
shall  be  provided  for  emergency  lights  located 
in,  or  controlled  from,  the  wheelhouse.  A  dis- 
tribution panel  for  these  lights  with  a  fused 
switch  or  circuit  breaker  for  each  branch  circuit 
shall  be  provided.  Circuits  to  navigation  lights 
not  controlled  by  the  navigation  light  panel, 
signal  lights,  and  emergency  lights  on  open 
decks,  wheelhouse,  chart  room  and  fire  control 
room  shall  be  supplied  from  this  wheelhouse 
distribution  panel.  The  supply  to  the  naviga- 
tion light  indicator  panel  shall  be  either  a  sepa- 
rate circuit  from  the  emergency  switchboard  or 
a  through  feed,  without  switch  or  overcurrent 
protection,  from  the  feeder  supplying  the 
wheelhouse  emergency  lighting  panel.  For 
overcurrent  protection  of  the  feeder  supplying  a 
navigation  light  panel  see  Subparagraph 
111.55-l(b)(9). 

111.50-10(d)(3)  On  vessels  provided 
with  both  a  temporary  and  a  final  emergency 
lighting  source  of  supply,  a  separate  feeder  to 
the  wheelhouse  shall  be  provided  for  the  lifeboat 
floodlights.  This  feeder  shall  supply  a  dis- 
tribution panelboard  having  a  fused  switch  or 
circuit  breaker  for  each  branch  circuit.  This 
feeder  may  be  connected  to  the  final  emergency 
lighting  source  of  supply.  On  vessels  without  a 
temporary  source  of  supply,  these  liglits,  when 
provided,  may  be  supplied  by  the  same  feeder 
as  other  lights  controlled  from  the  wheelhouse. 

1 1 1 .50-1 5      Lighting  branch  circuits  and  light- 
ing requirements 

111.50-15  (a)  General  requirements, 
branch  circuiffi. 

111..50-15(a)  (1)  PoHxagewayH,  public 
Hpacen,  etc.  The  supply  to  lights  m  passage- 
ways, public  si)aces,  and  berthing  compartments 
accoiiimwhiting  more  than  25  persons  shall  be 
divided  })etween  two  or  more  branch  circuits 
one  of  which  may  be  an  emergency. 

1 1  ] .50-15 (a)  (2)  M (wh'inery  h  pace  h. 
Where  practicable  alternate  groups  of  lights  in 
an  cn^incroom,  a  l)oil('rrooni,  and  an  auxiliary 
machinery  .space  sliall  be  arranged  so  that  the 
failure  of  one  branch  circuit  will  not  leave  large 
areas  in  rljirkrie.ss. 

111.50  15(a)(3)  Lifeboat  f,oodlighiH. 
The  arraiigcnicnl  of  branch  circuits  (o  lifeboat 
floodliglils  rc.<|uired  by  Paragraph  (e)  of  this 
>*«ction  shall  iHiSuch  that  flic  floodlights  a(  adja- 


cent lifeboats  are  supplied  by  different  branch 
circuits. 

111.50-15 (a)  (4)  Signaling  lamp  cir- 
cuit. A  separate  branch  circuit  shall  be  pro- 
vided to  supply  the  signaling  lamp(s)  required 
by  Subpart  113.60  of  this  subchapter.  The 
branch  circuit  shall  be  supplied  either  from  the 
emergency  lighting  panel  required  by  subpara- 
graph (d)  (2)  or  from  the  final  emergency 
source  of  emergency  lighting  and  power  as  pro- 
vided for  in  Paragraph  112.15-5  (h)  of  this 
subchapter,  or  from  a  source  as  approved  in  the 
case  of  vessels  not  fitted  with  an  emergency 
lighting  and  power  system. 

111.50-15  (b)  General  lighting  require- 
ments. 

111.50-15  (b)  (1)  Crew  spaces  and  work 
spaces.  All  spaces  where  members  of  the  crew 
are  regularly  employed  or  quartered  shall  be 
adequately  lighted.  The  minimum  standard 
for  natural  lighting  is  that  it  will  be  possible 
on  a  clear  day  to  read  print  such  as  that  of  an 
ordinary  newspaper  in  any  part  of  the  clear 
working  space.  When  it  is  not  possible  to  pro- 
vide adequate  natural  lighting,  artificial  light- 
ing may  be  accepted  on  the  same  basis. 

111.50-15(b)(2)  Washrooms,  toilet- 
rooms.,  etc.  Washrooms,  toiletrooms,  and  hos- 
pital spaces  are  in  particular  to  be  well  lighted. 

111.50-15  (b)(3)  Artificial  lighting. 
In  every  space  apportioned  to  the  crew,  provi- 
sion shall  be  made  for  efficient  illumination  at 
night  and  in  dull  weather  by  artificial  lighting. 

111.50-15  (b)(4)  Berthlights.  Special 
provisions  shall  be  made  for  berth  lights  for 
each  member  of  the  crew. 

111.50-15 (c)  Berth  lights.  Berth  lights 
shall  be  permanently  mounted  and  wired  with- 
out the  use  of  portable  cords.  The  berth  light 
shall  have  a  minimum  horizontal  projection  so 
that  it  will  be  difficult  completely  to  cover  the 
light  with  bedding. 

111.50-15(d)     Exitlights. 

111.50-15(d)(l)  Exit  lights  are  re- 
(juired  by  section  78.47-40  of  Subchapter  H 
(Passenger  Vessels)  and  Part  95  of  Subchapter 
I  ((.argo  and  Miscellaneous  Vessels)  of  this 
chapter. 

11 1.50-15 (d)  (2)  The  word  "Exit"  shall 
be  in  red  block  letters  not  le^s  than  2  inches  high 
and  of  sucli  type  tliat  it  can  be  seen  from  a 
distance. 

1 1 1.50-15  (e)     Lifeboat  foodlights. 

111. .50-1 5 (e)(1)  Illuiiiinati(m  for  life- 
boat launching  o[)erati()ns  is  required  by  Part 
33  of  Subchapter  I)  (Tank  Vessels),  Part  75  of 
Subchapter  II  (Passenger  Vessels)  and  Part  94 
of  Subcliapter  I  (( -argo  and  Miscellaneous  Ves- 
sels) of  this  chapter. 


(48) 


ELECTRICAL    SYSTEM — GENERAL    REQUIREMENTS 


§  111.50-20(b)(1) 


111.50-15(6)  (2)  Lifeboat  floodlights 
shall  be  arranged  so  that  the  floodlights  may  be 
quickly  directed  either  to  the  launching  gear  or 
to  the  lifeboat  alongside.  Means  of  training 
the  floodlights  shall  be  positive  and  shall  not 
require  the  use  of  tools.  The  floodlights  shall 
be  connected  to  the  supply  circuit  by  means  of  a 
short  length  of  heavy  duty  portable  cord,  Type 
S  or  the  equivalent,  and  no  receptacle  outlet 
shall  be  employed. 

111.50-15  (e)(3)  Vessels  having  life- 
rafts,  authorized  in  lieu  of  lifeboats  for  which 
approved  laimching  devices  are  provided,  shall 
be  fitted  with  floodlights  for  illuminating  the 
liferafts,  launching  devices,  and  water  into 
which  the  liferafts  are  launched.  Such  flood- 
lights shall  be  arranged  as  required  by  subpara- 
graph (2)  of  this  paragraph  for  lifeboats. 
Means  shall  also  be  provided  for  illuminating 
the  stowage  position  of  liferafts  for  which  ap- 
proved launching  devices  are  not  provided. 
111.50-15 (f)    Receptacle  outlets. 

111.50-15(f)  (1)  A  sufficient  number  of 
receptacle  outlets  shall  be  located  throughout 
crew's  accommodations  to  permit  the  use  of 


electric  razors,  radios,  and  the  like  without  us- 
ing portable  cords  of  excessive  length. 

111.50-15(f)  (2)  A  sufficient  number  of 
receptacle  outlets  shall  be  located  throughout 
the  machinery  spaces  to  permit  lighting  of  any 
machine  vital  to  the  operation  of  the  vessel  with 
a  portable  light  having  a  75-foot  portable  cord. 
The  requirements  of  this  subparagraph  shall  be 
effective  on  vessels  contracted  for  on  or  after 
November  19,  1956. 

111.50-15 (g)  Pilot  ladders.  Means  shall 
be  provided  and  used  on  all  vessels  engaged  on 
voyages  in  which  pilots  are  likely  to  be  em- 
barked at  night  for  illuminating  the  pilot 
ladders. 
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Circuit  loads 
tors. 


and   demand   fac- 


111.50-20 (a)  General.  Generator,  feeder 
and  bus-tie  cables  shall  be  selected  on  the  basis 
of  a  computed  load  of  not  less  than  the  demand 
load  given  in  Table  111.50-20(a). 

111.50-20 (b)     Motor  hranch  circuits. 
111.50-20 (b)(1)     General.    The  branch 
circuit   cables   for   motor   loads   shall   be   not 
smaller  than  No.  14  AWG. 


■^Table  111.50-20(a) — Demand  loads 


Type  of  circuit 


Generator  cables 

Switchboard  bus-tie,  except  ship's  service  to 
emergency  switchboard  bus-tie. 

Emergency  switchboard  bus-tie 

Feeder  supplying  two  or  more  motors 


Feeder  supplying  two  or  more  cargo  winch 
motors  arranged  for  the  "Burtoning" 
method  of  cargo  handling. 

Feeder  supplying  two  or  more  'tween  deck 
cargo  winch  motors,  cargo  elevator  motors, 
or  cargo  cranes. 

Feeder  supplying  lighting  and  power  trans- 
formers. 

Secondary  feeders  between  transformers  and 
distribution  point. 

Galley  equipment  feeder 


Lighting  feeder 

Grounded  neutral  of  a  dual  voltage  feeder. 


Demand  load 


125  percent  of  continuous  generator  rating. 

75  percent  of  generating  capacity  of  the  larger  switchboard. 

125  percent  of  continuous  rating  of  emergency  generator. 

125  percent  of  the  rating  of  the  largest  motor  plus  100  percent  of 

the  sum  of  the  ratings  of  all  other  motors  supplied  and  including 

50  percent  of  the  rating  of  the  spare  switches  or  circuit  breakers 

on  the  distribution  panel.' 
125  percent  of  the  rating  of  the  largest  motor  plus  35  percent  of  the 

sum  of  the  ratings  of  all  other  motors  supplied.' 

125  percent  of  the  rating  of  the  largest  motor  plus  50  percent  of  the 
sum  of  the  ratings  of  all  other  motors  supplied. 

100  percent  of  the  rated  primary  line  current  of  the  transformer. 

100  percent  of  the  rated  secondary  line  current  of  the  transformer. 

100  percent  of  either  the  first  50  KW  or  one-half  of  the  connected 
load,  whichever  is  the  larger,  plus  65  percent  of  the  remaining 
connected  load,  plus  50  percent  of  the  rating  of  the  spare  switches 
or  circuit  breakers  on  the  distribution  panel. 

100  percent  of  the  connected  load  plus  the  average  active  circuit 
load  for  the  spare  switches  or  circuit  breakers  on  the  distribution 
panels. 

100  percent  of  the  capacity  of  the  ungrounded  conductors  when 
grounded  neutral  is  not  protected  by  a  circuit  breaker  overcur- 
rent  trip,  or  not  less  than  50  percent  of  the  capacity  of  the 
ungrounded  conductors  when  the  grounded  neutral  is  protected 
by  a  circuit  breaker  overcurrent  trip. 


'  Where  a  large  number  of  motors  are  supplied  from  one  feeder  and  the  character  of  the  load  is  such  that  not  all  motors  will  be  operated  simulta- 
neously, a  smaller  demand  load  may  be  approved. 
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111.50-20 (b)  (2)  Indwidual  m  0  t  o  r  s  . 
Branch-circuit  conductors  supplying  a  single 
motor  shall  have  a  current-carrying  capacity 
not  less  than  125  percent  of  the  motor  full-load 
current  rating.  Minimum  cable  sizes  are  given 
in  Table  111.45-20 (b3). 

111.50-20  (b)(3)  Wound-rotor  second- 
ary. The  conductors  connecting  the  secondary 
of  a  wound-rotor  alternating-current  motor  to 
its  controller  shall  have  a  current-carrying  ca- 
pacity not  less  than  125  percent  of  the  full-load 
secondary  current  of  the  motor.  Where  the 
secondary  resistor  is  separate  from  the  control- 
ler, the  current-carrying  capacity  of  the  conduc- 
tors between  the  controller  and  resistor  shall  be 
not  less  than  110  percent  of  the  full-load  second- 
ary current. 

111.50-20  (b)(4)  Several  motors.  Con- 
ductors supplying  two  or  more  motors  shall 
have  a  current-carrying  capacity  of  not  less 
than  125  percent  of  the  full-load  current  rating 
of  the  highest  rated  motor  in  the  group  plus  the 
sum  of  the  full-load  current  ratings  of  the  re- 
mainder of  the  motors  in  the  group.  Also  see 
Table  111.50-20  (a). 

111.50-20 (b)  (5)  Individual  multispeed 
motors.  For  multispeed  motors  the  conductors 
between  the  controller  and  the  motor  windings 
or  winding  connections  shall  have  a  current- 
carrying  capacity  of  not  less  than  125  percent  of 
the  full-load  current  rating  of  the  associated 
winding  or  winding  connection. 

111.50-20(c)     Lighting  hranch  circuits. 

111.50-20(c)(l)  General.  Lighting 
branch  circuit  conductors  shall  be  not  smaller 
than  No.  14  AWG,  except  that  taps  to  lamp- 
holders  within  a  lighting  fixture  may  be  not 
smaller  than  No.  18  AWG  where  the  branch 
circuit  is  protected  by  an  overcurrent  device 
rated  or  set  at  not  more  than  15  amperes. 

111.5{>-20(c)  (2)  15-am,pere  lighting 
branch  circuits.  The  connected  load  on  a  light- 
ing branch  circuit  shall  not  exceed  12  amperes, 
computer]  on  tlie  bfusis  of  the  lamp  sizes  to  be 
installed,  but  in  no  case  less  than  50  watts  per 
outlet  unless  the  design  of  the  fixture  precludes 
the  possibility  of  installing  lamps  of  a  higher 
wattage  than  those  originally  installed.  Cir- 
cuits supplying  electric  discharge  type  lamps 
shall  he  compute^l  on  the  basis  of  ballast  input 
current.  Kefcptacle  outlets  provided  for  the 
convenience  of  i)fissengers  or  crew  to  which  no 
ship's  servicp,  !if)paratus,  such  as  room  fans,  desk 
liirnps,  table  lanii)S,  et/.,  will  be  connex-ted,  need 
not  1h'  foiiMtcf!  as  a  conne/-ted  load. 

1 1 1 .50-20 ( c)  ( 3 )  W  -  am,j>ere  lighting 
lirniirh  cirriiil.H.  Ligliting  branch  circuits  sup- 
plying only  fixed  nonswitche*!  lighting  fixtures 
for  cjirgf)  hold  or  deck  lighting  may  be  supplied 


by  20-ampere  branch  circuits  wired  with  not 
less  than  No.  12  AWG  conductors  provided  all 
the  following  conditions  are  complied  with : 

111.50-20(c)(3)(i)  Fixture  wire  or 
portable  cord,  if  employed  in  the  lighting  fix- 
tures, shall  not  be  smaller  than  No.  14  AWG. 

111.50-20(c)(3)(ii)  The  connected 
load  shall  not  exceed  16  amperes. 

111.50-20  (c)  (4)  30 -ampere  lighting 
branch  circuits.  Lighting  branch  circuits  sup- 
plying only  fixed  nonswitched  lighting  fixtures 
having  only  lampholders  of  the  mogul  type,  or 
other  lampholding  devices  required  for  lamps 
exceeding  the  maximum  rating  of  medium-base 
lamps  (300  watts),  may  be  supplied  by  30-am- 
pere  branch  circuits  wired  with  not  less  than 
No.  10  AWG  conductors,  provided  all  of  the 
following  conditions  are  complied  with : 

'lll.50-20(c)(4)(i)  Fixture  wire,  if 
employed,  in  wiring  the  lighting  fixtures,  shall 
be  not  less  than  No.  12  AWG. 

111.50-20 (c)  (4)  (ii)  The  connected 
load  shall  not  exceed  24  amperes. 

111.50-20 (c)  (5)  Multilamp  fixtures. 
Multilamp  fixtures  employing  a  large  number 
of  low-wattage  lamps,  where  the  total  load  of 
the  fixture  exceeds  12  amperes,  may  be  supplied 
by  a  polyphase  branch  circuit  provided  all  the 
conditions  covered  in  this  subparagraph  are 
complied  with. 

111.50-20(c)(5)(i)  The  branch  cir- 
cuit is  controlled  from  the  distribution  panel- 
board  only  by  a  common  closing,  connnion  trip, 
circuit  breaker  having  a  pole  for  each  circuit 
conductor. 

111.50-20(c)  (5)  (ii)  The  potential  be- 
tween any  two  conductors  of  the  polyphase  cir- 
cuit does  not  exceed  120  volts. 

111.50-20(c)(5)(iii)  The  current  in 
any  conductor  of  the  polyphase  branch  circuit 
does  not  exceed  12  amperes. 

111.50-20(d)  Appliance  branch  circuits. 
Branch  circuits  whicli  supply  appliance  loads, 
electric  heater  loads,  and  isolated  small  motor 
loads  may  be  connected  to  distribution  panel- 
boards  supplying  lighting  provided  the  re- 
quired branch  circuit  capacity  does  not  exceed 
30  amperes. 

1 11. 50-20 (e)  Law  voltage  system.,  0  to  60 
volts. 

111.50-20  (e)(1)  Lighting.  Where  a 
low  voltage  system  is  used  for  lighting,  stand- 
ard larn|)  sockets  and  receptacles  shall  be  used, 
and  no  branch  circuit  is  to  be  fitted  with  more 
than  eiglit,  lamp  sockets  or  receptacles.  Each 
lighting  branch  circuit  shall  be  wired  with  not 
less  than  No.  12  AWG  conductors,  and  shall  be 
protected  by  fuses  of  no  greater  capacity  than 
20  amperes,  excerpt  that  special  circuits  supply- 
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ing  appliances  shall  have  receptacles  of  20-am- 
pere  rating  and  shall  be  wired  with  not  less  than 
No.  10  AWG.  Where  a  low  voltage,  low  am- 
perage system  is  used,  such  as  for  interior  com- 
munication, no  electrical  comiection  is  to  be 
made  to  a  standard  voltage  system  unless  spe- 
cifically approved. 

111.50-20(e)  (2)  Engine  starting.  Bat- 
tery systems  for  engine  starting  purpose  may 
be  of  the  one-wire  system.  The  gromid  lead 
shall  be  carried  to  the  engine  frame.  Means 
shall  be  provided  for  removing  the  ground  from 
the  battery  wliile  the  battery  is  being  charged. 

111.55     OVERCURRENT  PROTECTION 

111.55—1      Installation  of  overcurrent  devices 

111.55-1  (a)  General  requirements. 
Overcurrent  protection  for  conductors  is  pro- 
vided for  the  purpose  of  opening  the  electric 
circuit  if  the  current  reaches  a  value  which  will 
cause "^n  excessive  or  dangerous  temperature  in 
the  conductor  or  conductor  insulation.  A 
grounded  conductor  is  considered  to  be  pro- 
tected from  overcurrent  if  a  protective  device 
of  a  suitable  rating  or  setting  is  provided  in 
each  ungrounded  conductor  of  the  same  circuit, 
except  as  otherwise  required  by  Paragraph  (d) 
of  this  Section.  For  the  minimum  size  of  the 
grounded  neutral  conductor  of  a  multiwire 
feeder  see  Table  111.50-20 (a). 

111.55-1  (b)  Overcurrent  protection  of 
conductors.  Conductors  shall  be  protected  in 
accordance  with  their  current-carrying  capaci- 
ties, as  given  in  Tables  111.60-1  (e)  (1)  (i)  and 
111.60-1  (e)  (1)  (ii),  except  as  follows: 

111.55-1  (b)(1)  Fuses.  If  the  allow- 
able current-carrj'ing  capacity  of  the  conductor 
does  not  correspond  to  a  standard  size  fuse>  the 
next  larger  size  or  i-ating  may  be  used  but  not 
exceeding  150  j^ercent  of  the  allowable  current- 
carrying  capacity  of  the  conductor.  Plug  fuses 
and  fuseholders  (see  Paragraph  111.55-15(b) ) 
shall  not  be  used  in  circuits  exceeding  125  volts 
between  conductors.  The  screw  shell  of  plug 
type  fuseholders  shall  be  connected  to  the  load 
of  the  circuit. 

111.55-1  (b)  (2)  Circuit  breakers.  If 
the  allowable  current  carrying  capacity  of  the 
conductor  does  not  correspond  to  a  standard 
rating  of  circuit  breakers,  the  next  larger  rating 
may  be  used  but  not  exceeding  150  percent  of 
the  allowable  current-carrying  capacity  of  the 
conductor.  The  effect  of  the  temperature  on 
the  operation  of  thermally-controlled  circuit 
breakers  should  be  taken  into  consideration  in 
the  application  of  such  circuit  breakers  when 
they  are  subjected  to  extremely  low  or  extremely 
high  temperatures. 


111.55-1  (b)  (3)  Fixture  wires  or  flex- 
ible cords.  Fixture  wire  or  flexible  cord,  size 
No.  16  or  No.  18  AWG,  shall  be  considered  as 
protected  by  15-ampere  overcurrent  devices. 

111.55-1  (b)  (4)  Motor  branch  circuits. 
The  conductors  of  motor  branch  circuits  shall 
be  considered  as  protected  by  the  overcurrent 
protective  devices  specified  by  Paragraphs  111.- 
45-5  (b)  through    (g),  and  Section  111.45-20. 

111.55-1  (b)  (5)  Motor  feeder  circuits. 
The  conductor  of  motor  feeder  circuits  shall  be 
considered  as  protected  by  the  overcurrent  de- 
vices specified  by  Paragraph  111.45-25  (b). 

111.55-1  (b)  (6)  Remote-control.,  electri- 
cal interlock.,  and  indicator  circuits.  The  con- 
ductors of  remote  control,  electrical  interlock, 
and  indicator  circuits  of  motor  controllers  shall 
be  considered  as  protected  by  the  arrangements 
specified  by  Paragraph  111.45-10 (b). 

111.55-1  (b)  (7)  Appliance  branch  cir- 
cuits. The  rating  or  setting  of  branch  circuit 
overcurrent  devices  shall  not  be  in  excess  of  the 
current-carrying  capacity  of  the  circuit  con- 
ductors except  as  provided  in  subparagraphs 
(1)  and  (2)  of  this  paragraph.  If  the  circuit 
supplies  only  a  single  appliance  or  device,  the 
rating  or  setting  of  the  branch  circuit  over- 
current  device  shall  not  exceed  150  percent  of 
the  rating  of  the  appliance  or  device  or  15  am- 
peres whichever  is  the  higher. 

111.55-1  (b)  (8)  Lighting  branch  cir- 
cuits. Lighting  branch  circuits  shall  be  pro- 
tected against  overcurrent  either  by  fuses  or  by 
circuit  breakers  rated  or  set  at  not  more  than 
15  amperes,  except  that  20-ampere  lighting 
branch  circuits  complying  with  the  provisions 
of  Subparagraph  111.50-20 (c)  (3)  may  be  pro- 
tected by  overcurrent  devices  rated  or  set  at  no 
more  than  20  amperes,  and  30-ampere  lighting 
branch  circuits  complying  with  the  provisions 
of  Subparagraph  111.50-20 (c)  (4)  may  be  pro- 
tected by  overcurrent  devices  rated  or  set  at  not 
more  than  30  amperes,  and  low  voltage  lighting 
branch  circuits  may  be  protected  in  accordance 
with  Paragraph  1 1 1. 50-20  (e). 

111.55-1  (b)  (9)  Navigation  light  cir- 
cuits. The  feeder  supplying  a  navigation  light 
panel  shall  be  protected  by  overcurrent  devices 
rated  or  set  at  not  less  than  30  amperes.  The 
navigation  light  panel  shall  be  fitted  with  10- 
ampere  main  fuses  and  with  3- ampere  branch 
circuit  fuses  as  indicated  on  Figure  113.55-25 
(b)  of  this  subchapter. 

1 11.55-1  ( b )  ( 10 )  Steering  gear  circuits. 
For  overcurrent  protection  of  steering  gear 
branch  circuits,  see  Paragraph  111.45-20(h). 

111.56-1  (c)     Thermal    devices.    Thermal 
cutouts,  thermal  relays  and  other  devices  not 
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designed  to  open  short  circuits,  shall  not  be  used 
for  protection  of  conductors  against  overcurrent 
due  to  short  circuits  or  grounds,  but  may  be 
used  to  protect  motor  branch  circuit  conductors 
from  overload  if  said  devices  are  protected  in 
accordance  with  Paragraph  111.45-5 (m). 

111.55-1  (d)  Ungrounded  conductors. 
An  overcurrent  device  (fuse  or  overcurrent  trip 
unit  of  a  circuit  breaker)  shall  be  placed  in  each 
ungrounded  conductor,  except  that,  on  systems 
having  a  grounded  neutral,  a  2-wire  branch  cir- 
cuit consisting  of  one  ungrounded  conductor 
and  the  grounded  neutral  conductor  shall  have 
overcurrent  protection  in  each  conductor.  In 
such  cases,  the  grounded  neutral  overcurrent 
device  shall  comply  with  Paragraph  (f)  of  this 
section.  A  branch  or  feeder  switch  or  circuit 
breaker  shall  open  all  conductors  of  the  circuit. 
Indi^adual  single-pole  circuit  breakers  with  op- 
erating handles  yoked  together  may  be  used  for 
the  protection  of  each  conductor  of  ungrounded 
2-wire  circuits. 

111.55-1  (e)  Motors.  For  motor-running 
protection  the  number  of  overcurrent  units  shall 
be  as  specified  in  Paragraphs  111.45-5  (i),  (j), 
and  (k). 

111.55-1  (f)  Grounded  conductor.  No 
overcurrent  device  shall  be  placed  in  any  per- 
manently grounded  conductor,  except  as  per- 
mitted in  this  paragraph. 

111.55-1  (f)  (1)  Simultaneous  opening. 
■\^^len  the  overcurrent  device  simultaneously 
opens  all  conductors  of  the  circuit. 

111.55-1  (f)  (2)  Motor-running  protec- 
tion. For  motor-ininning  protection  as  pro- 
vided in  Paragraphs  111.45-5  (i)  and  (j). 

111.55-1  (g)  Protection  of  ship''s  service 
generators. 

111.55-1  (g)  (1)  General.  Each  gener- 
ator of  25  kw.  and  over,  and  each  generator 
regardless  of  size  if  arranged  for  parallel  oper- 
ation shall  be  j)rotected  by  an  individual  trip- 
free  air  circuit  breaker  having  inverse  time 
overcurrent  trips.  The  pickup  setting  of  the 
long  time  overcurrent  trip  of  tlie  circuit  breaker 
sliall  not  exceed  115  percent  of  the  generator 
rating  for  continuous  rated  macliines  and  shall 
not  exce<;d  15  percent  above  the  overload  rating 
for  special  rated  inacliines.  Each  generator  of 
less  than  25  kw.  not  airangod  for  parallel  oper- 
ation may  be  j)rf)lefte(l  by  individual  fuses  in 
lieu  of  an  individual  circuit  breaker. 

111.55-l(g)(2)  Alternating  current 
generatoTM.  Wlu^re  three  or  more  generators 
are  arrangeil  for  parallel  r>pera<ion,  the  circuit 
l)reiil<ers  shall  have,  in  additif)n  to  inverse  time 
trips,  instantanef)UH  frijjs  set  at  a  value  in  excess 
of  the  iriaxiiinitn  asymnietrical  slioH  circuit  cur- 


rent available  from  the  associated  generator. 
In  order  to  provide  the  optimum  degree  of  pro- 
tection for  generators,  the  short  time  trips  shall 
be  set  at  the  lowest  values  of  current  and  time 
which  will  coordinate  with  the  trip  settings  of 
feeder  circuit  breakers  supplied  by  the  gener- 
ator to  provide  the  continuity  of  service  and 
high  speed  clearance  specified  in  Section 
111.55-25. 

111.55-1  (g)  (3)  Direct  current  gener- 
ators. In  addition  to  the  inverse  time  over- 
current  trips,  direct  current  generator  circuit 
breakers  shall  be  provided  with  an  instantane- 
ous trip  set  at  the  lowest  value  of  current  which 
will  coordinate  with  the  trip  settings  of  feeder 
circuit  breakers  supplied  by  the  generator  to 
provide  the  continuity  of  service  and  high  speed 
clearance  specified  in  Section  111.55-25. 

111.55-1  (g)  (4)  Generator  circuits  for 
parallel  operation.  Each  direct-current  gener- 
ator arranged  for  parallel  operation  shall  be 
provided  with  a  reverse  current  device.  Each 
alternating-current  generator  arranged  for 
parallel  operation  shall  be  provided  with  a  re- 
verse power  relay. 

111.55-1  (h)     Three-wire   direct -current 
generators. 

111.55-l(h)  (1)  Circuit-breaker  poles. 
Separate  circuit-breaker  poles  should  be  pro- 
vided for  the  positive,  negative,  neutral  and  also 
for  the  equalizer  leads  unless  protection  is  pro- 
vided by  the  main  poles.  When  equalizer  poles 
are  provided  for  the  three-wire  generators,  the 
overload  trips  should  be  of  the  "Algebraic" 
type.  No  overload  trip  should  be  provided  for 
the  neutral  pole,  but  it  should  operate  simulta- 
neously with  the  main  poles.  A  neutral  over- 
current  relay  and  alarm  system  should  be 
provided  and  set  to  function  at  a  current  value 
equal  to  the  neutral  rating. 

111.55-1  (h)(2)  Equalizer  buses.  For 
three-wire  generators  the  circuit  breaker  shall 
protect  against  a  short  circuit  on  the  equalizer 
buses. 

111.55-l(h)  (3)  Neutral  grounding . 
main  switchboard.  The  neutral  of  three-wire 
dual-voltage  direct -current  systems  should  be 
solidly  grounded  at  the  generator  switcliboard 
with  a  zero  center  ammeter  in  the  ground  con- 
nection. The  zero  center  ammeter  shall  have 
a  full-scale  reading  of  150  percent  of  the  neutral 
current  rating  of  the  largest  generator  and  be 
marked  to  indicate  the  polarity  of  gromids. 
Tlie  ground  connection  should  be  made  in  such 
a  manner  that  it  will  not  i)reveut  checking  the 
insulation  resistance  of  the  generator  to  ground 
before  the  generator  is  connected  to  tlie  bus. 
The  neutral  of  three-wire  direct-current  emer- 
gency [H)wer  systems  should  be  grounded  at  all 
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times  ^vhen  supplied  from  the  emergency  gener- 
ator or  storage  battery. 

111.55-1  (h)  (4)  Neutral  grounding^ 
emergency  sioitchhoard.  No  direct  ground 
connection  should  be  provided  at  the  emergency 
switchboard,  the  neutral  bus  or  buses  being 
solidly  and  permanently  connected  to  the  neu- 
tral bus  of  the  main  switchboard.  No  inter- 
rupting device  should  be  provided  in  the  neutral 
conductor  of  the  bus-tie  feeder  connecting  the 
two  switchboards. 

111.55-1(1)  Three-wire  single-phase  and 
four-wire  three-phase  generators. 

111.55-1(1)  (1)  Circuit-hreaker  poles. 
Circuit-breaker  poles  shall  be  provided  for  each 
generator  lead,  including  the  neutral,  except 
that  where  the  generator  disconnect  switch  is 
operable  from  the  front  of  the  switchboard,  no 
generator  circuit-breaker  pole  need  be  provided 
for  the  generator  neutral. 

111.55-1  (i)  (2)  N  eutr  al  grounding^ 
main  switchboard.  The  neutral  of  dual-volt- 
age alternating-current  systems  shall  be  solidly 
grounded  at  the  generator  switchboard  with  an 
ammeter  in  the  ground  connection.  The 
ground  connection  shall  be  made  in  such  a  man- 
ner that  it  will  not  prevent  checking  the  insu- 
lation resistance  of  the  generator  to  ground 
before  the  generator  is  connected  to  the  bus. 
The  neutral  of  dual-voltage  alternating-current 
emergency  lighting  and  power  systems  shall  be 
grounded  at  all  times  when  supplied  from  the 
emergency  generator  or  storage  battery. 

111.55-1(1)  (3)  N  eutr  al  grounding., 
emergency  sioitchhoard.  The  neutral  bus  of 
the  emergency  switchboard  shall  be  grounded  in 
the  same  manner  as  described  for  three-wire 
direct-current  systems  in  paragraph  (h)  (4)  of 
this  section. 

111.55-1  (j)  Propulsion  circuits.  Over- 
current  protection  of  propulsion  motors,  gener- 
ators, and  circuits  will  require  special  consider- 
ation in  each  case.  For  general  requirements 
see  Paragraph  111.35-25 (j). 

-^111.55-1  (k)  Transformer  feeder  cir- 
cuits. The  conductors  of  transformer  primary 
and  secondary  feeder  circuits  shall  be  provided 
with  short  circuit  protection  and  shall  be  pro- 
tected by  overcurrent  devices  located  at  the 
source  of  supply  to  the  primary,  rated  or  set  at 
100  percent  of  the  smaller  of  the  primary  and 
secondary  feeder  conductors  (taking  into  ac- 
count the  transformer  ratio  as  necessary) .  The 
rating  or  setting  of  the  overcurrent  devices  shall 
not  exceed  115  percent  of  the  rated  primary 
current  of  the  transformer. 


Ill  .55i-5     Location  of  overcurrent  protective 
devices 

111.55-5  (a)  Location  in  circuit.  Overcur- 
rent devices  shall  be  located  at  the  point  where 
the  conductor  to  be  protected  receives  its  supply, 
except  as  covered  in  this  paragraph. 

111.55-5  (a)  (1)  The  overcurrent  protec- 
tive device  for  generator  conductors  shall  be 
located  on  the  generator  switchboard. 

111.55-5(a)(2)  The  o  vercu  rrent  p  rotec- 
tion  for  shore  connection  conductors  shall  be 
located  on  the  switchboard  to  which  connected. 

111.55-5(a)  (3)  If  the  overcurrent  de- 
vice protecting  the  larger  conductors  also  pro- 
tects the  smaller  conductors  in  accordance  with 
Tables  111.60- 1(e)  (1)  (i)  and  111.60- 
l(e)(l)(ii). 

111.55-5 (a)  (4)  If  (i)  the  smaller  con- 
ductors have  a  current-carrying  capacity  of  not 
less  than  the  sum  of  the  allowable  current-carry- 
ing capacities  for  the  conductors  of  the  one  or 
more  circuits  or  loads  supplied,  and  (ii)  the 
tap  is  not  over  5  feet  long  and  does  not  extend 
beyond  the  switchboard,  panelboard,  or  control 
device  which  it  supplies. 

111.55-5(a)  (5)  If  the  smaller  conduc- 
tors have  a  current-carrying  capacity  at  least 
one-third  that  of  the  conductor  from  which  they 
are  supplied,  and  provided  the  tap  is  suitably 
protected  from  mechanical  injury,  is  not  over 
25  feet  long,  and  terminates  in  a  single  circuit 
breaker  or  set  of  fuses  which  will  limit  the  load 
on  the  tap  to  that  allowed  by  Tables  111.60- 
1(e)  (l)(i)  and  111.60-1  (e)  (1)  (ii).  Beyond 
this  point  the  conductors  may  supply  any  num- 
ber of  circuit  breakers  or  sets  of  fuses. 

111.55-5  (b)  Location  on  vessel.  Overcur- 
rent devices  shall  be  located  where  they  will 
be  readily  accessible;  not  exposed  to  mechani- 
cal injury;  not  in  the  vicinity  of  easily  ignitible 
material  nor  where  explosive  gas  or  vapor  may 
accumulate;  and,  preferably  in  combination 
with  distribution  panelboards,  switchboards, 
motor  controllers,  etc. 

111.55—10      Enclosures    for    overcurrent    pro- 
tective devices 

111.55-10 (a)  General.  Overcurrent  de- 
vices shall  be  enclosed  in  metal  boxes  or  cabinets, 
unless  a  part  of  a  specially  approved  assembly 
which  affords  equivalent  protection,  or  unless 
mounted  on  switchboards,  panelboards,  or  con- 
trollers located  in  compartments  or  enclosures 
free  from  easily  ignitible  material  and  accessible 
only  to  qualified  persons.  The  operating  handle 
of  a  circuit  breaker  may  be  accessible  without 
opening  a  door  or  cover. 
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111.55-10(b)  Exposed  to  toeatlier.  Enclo- 
sures for  overciirrent  devices  shall  not  be  in- 
stalled in  locations  exposed  to  the  weather, 
unless  unavoidable,  in  which  case  the  enclosure 
shall  be  watertight. 

111.55-10 (c)  Disconnection  of  fuses  and 
thermal  cutouts.  Disconnecting  means  shall  be 
provided  on  the  supply  side  of  and  adjacent  to 
all  cartridge  fuses  or  thermal  cutouts  so  that 
each  individual  circuit  containing  fuses  or 
thermal  cutouts  can  be  independently  discon- 
nected from  the  source  of  electrical  energy  ex- 
cept as  indicated  in  this  paragraph. 

111.55-10(c)  (1)  Instrument  fuses  lo- 
cated on  switchboards  operating  at  potentials 
not  exceeding  600  volts  need  not  have  a  discon- 
necting device  provided  a  fuse  puller  is  avail- 
able. 

111.55-10 (c)  (2)  A  single  disconnecting 
means  may  be  used  to  disconnect  a  group  of 
circuits  each  protected  by  fuses  or  thermal  cut- 
outs under  the  conditions  described  in  Para- 
graph 111.45-30(o). 

Ill.o5-10(c)  (3)  No  disconnect  means 
shall  be  provided  for  general  alarm  feeders  and 
branch  circuits  covered  by  Paragraph  113.25- 
10(b). 

111.55-10 (d)  Arcing  or  suddenly -movinq 
parts.  Arcing  or  suddenly-moving  parts  shall 
comply  with  the  requirements  of  this  para- 
graph. 

111.55-10(d)  (1)  Fuses  and  circuit 
breakers  shall  be  so  located  or  shielded  that  per- 
sons will  not  be  burned  or  otherwise  injured  by 
their  operation. 

111.55-10(d)  (2)  Handles  or  levers  of 
circuit  breakers,  and  similar  parts  which  may 
move  suddenly  in  such  a  way  that  persons  in 
the  vicinity  are  liable  to  be  injured  by  being 
struck  by  them,  shall  be  guarded  or  isolated. 

111.55—15      Construction    and    use    of    over- 
current  devices 

111.5.")-15(a)  Fuse  types 'prohibited.  Plug 
fuses  f)f  the  K(]ison-bas('  type  and  renewable 
link  cai-t ridge  type  fuses  shall  not  be  used. 

*  1 1 1.55-  15(b)  ri/uq  fuses  and  fti-Heholders 
of  Type  S.  Plug  fuses  and  fuseholders  of  Type 
.S  may  be  emjjloyed  for  applications  at  not  over 
125  volts;  0  to  l.")  amperes,  HI  (o  20  amperes,  and 
21  to  30  amperes. 

111.55  15(c)  Cartridge  fuses  and  fu.se- 
holdf'.rx.  Niifionjil  KIcctrical  Code  Standard, 
nonrenewable  cartridge  fuses  may  be  used  for 
a[»[<lifaf ions  not  exceeding  000  volts,  0  to  tlOO 
amperes.  Sjn'cial  r-art  ridge  fuses  may  Ix;  used  in 
in^^fninicnts  and  the  like  when  specifically 
a|)prf>ved. 

if  11 1. 55-15 (d)      CoiimI rurlion,  and  mark- 


ing of  fuses.  Fuses  shall  be  constructed  in  ac- 
cordance with  Underwriters'  Laboratories,  Inc., 
Standard  for  Fuses.  Standard  cartridge  fuses 
shall  be  marked  with  the  label  of  Underwriters' 
Laboratories,  Inc.  Special  cartridge  fuses  shall 
be  inspected  under  Underwriters'  Laboratories, 
Inc.,  reexamination  service. 

111.55-15  (e)  Circuit  hreakers.  Circuit 
breakers  shall  conform  to  the  requirements  con- 
tained in  this  paragraph. 

111.55-15  (e)  (1)  Method  of  operation. 
In  general,  circuit  breakers  shall  be  capable  of 
being  closed  or  opened  by  hand  without  em- 
ploying any  other  source  of  power,  although 
normal  operation  may  be  by  other  power,  such 
as  electrical,  pneumatic,  and  the  like.  Large 
circuit  breakers  which  are  to  be  closed  and 
opened  by  electrical,  pneumatic,  or  other  power 
shall  be  capable  of  being  closed  by  hand  for 
maintenance  purposes  and  shall  also  be  capable 
of  being  tripped  by  hand  under  load  without  the 
use  of  power. 

111.55-15(e)  (2)  Injury  to  operator. 
Circuit  breakers  shall  be  arranged  and  mounted 
so  that  their  operation  is  not  likely  to  injure  the 
operator. 

111.55-15(e)  (3)  Indication.  Circuit 
breakers  shall  indicate  whether  they  are  in  the 
open  or  closed  position. 

111.55-15(e)  (4)  N ontamperable.  An 
air  circuit  breaker,  used  for  branch  circuits, 
shall  be  of  such  design  that  any  alteration  of  its 
trip  point  (calibration),  or  in  the  time  required 
for  its  operation,  will  be  difficult. 

111.55-15 (e)  (5)  Marking.  Circuit 
breakers  shall  be  marked  with  their  rating  in 
such  a  manner  that  the  marking  will  be  visible 
after  installation. 

111.55-15(e)  (6)  Construction  and  in- 
terrupting rating.  The  construction  and  rat- 
ing of  feeder  and  branch-circuit  circuit  breakers 
rated  not  more  than  600  amperes  and  not  more 
than  600  volts  shall  conform  with  the  require- 
ments of  Underwriters'  Laboratories,  Inc., 
"Standard  for  Branch  (Circuit  and  Service  Cir- 
cuit Breakers"  except  as  indicated  in  this 
subparagraph. 

1 1 1 .55-1 5  ( e )  ( 6 )  ( i )  Circuit  breakers 
installed  in  enginerooms,  boilerrooms  and  aux- 
iliai-y  machinery  spaces  shall  be  calibrated  for 
an  ambient  tennKirature  of  50°  C.  and  circuit 
breakers  .so  caliorated  may  be  used  in  other 
location.s. 

11 1.55-1 5(e)  (6)  (ii)  (Circuit  breakers 
wif  li  interrupting  rat  ings  of  over  10,000  amperes 
may  be  rated  in  accordance  with  the  National 
Fl('<-lrical  Maiutracturers  Association's  "Large 
('iniiil  Breaker  Standard"  or  "Molded  Case 
Circuit   Breaker  Standard,"  as  applicable. 
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111.55-15  (e)  (7)  R  emo  V  ahle  from 
front.  Circuit  breakers  of  the  molded  case  type 
when  installed  on  generator  or  distribution 
switchboards  shall  be  mounted  or  arranged  in 
such  a  manner  that  the  circuit  breaker  may  be 
removed  from  the  front  without  first  discon- 
necting copper  or  cable  connections  or  deener- 
gizing  the  supply. 

111.55—20     Interrupting  rating  of  fuses  and 
circuit  breakers 

111.55-20(a)  .General.  Any  circuit 
breaker  or  fuse  installed  at  a  point  in  the  cir- 
cuit where  the  maximum  possible  short-circuit 
current  exceeds  its  interrupting  rating  shall  be 
backed  up  by  either,  a  circuit  breaker  of  ade- 
quate interrupting  rating  with  an  instantaneous 
trip  setting  not  more  than  90  percent  of  the 
interrupting  rating  of  the  device  protected,  or 
by  a  suitable  current  limiting  fuse.  The 
backup  breaker  or  fuse  nearest  the  source  of 
power  shall  have  an  interrupting  rating  not  less 
than  the  maximum  short-circuit  current  avail- 
able at  the  point  where  it  is  installed. 

111.55-20  (a)  ( 1 )  Current  limiting  fuses. 
If  a  fuse  is  used  as  a  backup  device,  its  selection 
and  application  shall  be  governed  by  the  fol- 
lowing design  parameters : 

111.55-20(a)(l)(i)  The  maximum 
fuse  rating  shall  be  selected  which  will  give  ade- 
quate protection,  on  fault  currents,  to  the  device 
it  backs  up.  In  no  case  shall  the  device  being 
backed  up  be  called  upon  to  interrupt  fault 
currents  in  excess  of  90  percent  of  its  inter- 
rupting rating. 

111.55-20(a)(l)(ii)  Fault  currents 
cleared  by  the  device  backed  up  shall  not  cause 
damage  or  any  change  in  the  time-current  char- 
acteristics of  the  current  limiting  fuse. 

111.55-2q(a)  (1)  (iii)  Fuses  should  be 
so  applied  that  single  phase  operation  of  any 
three-phase  connected  motor  will  be  precluded. 
111.55-20 (a)  (2)  Fused  circuit  breakers. 
Fused  circuit  breakers  with  fuses  connected  to 
the  load  side  may  be  used  for  backup  service 
provided  the  fuses  and  circuit  breakers  are  of 
coordinated  design  so  that  arc  restrike  in  the 
circuit  breaker  cannot  occur  when  a  fuse  blows. 

111.55-20 (b)  Generator  circuit  breaker  as 
backup  circuit  breaker.  Generator  circuit 
breaker (s)  shall  not  serve  as  the  backup  circuit 
breaker (s)  for  distribution  or  feeder  circuit 
breakers. 

111.55-20 (c)  Calculation  of  short-circuit 
currents.  Unless  precise  calculations  are  sub- 
mitted for  review,  the  maximum  short-circuit 
current  of  a  direct-current  system  will  be  as- 
sumed to  be  equal  to  ten  times  the  combined 
normal  rated  current  of  all  generators  (includ- 


ing a  spare)  plus  six  times  the  combined  normal 
rated  current  of  all  motors  which  may  be  in 
operation  simultaneously.  On  alternating-cur- 
rent systems,  the  maximum  short-circuit  current 
will  be  assumed  to  be  equal  to  ten  times  the  com- 
bined normal  rated  current  of  all  generators 
(including  a  spare)  plus  three  times  the  com- 
bined normal  rated  current  of  all  motors  which 
may  be  in  operation  simultaneously. 

1 1 1 .55-25     System  protection 

111.55-25 (a)  General.  Insofar  as  is  pos- 
sible, the  selection,  arrangements  and  perform- 
ance of  the  various  overcurrent  protective  de- 
vices should  be  made  with  the  following  objec- 
tives in  mind  as  described  in  this  paragraph : 

111.55-25 (a)  (1)  Continuity  of  service. 
Continuity  of  service  under  short-circuit  condi- 
tions through  the  selective  operation  of  the  var- 
ious protective  devices. 

111.55-25 (a)  (2)  High  speed  clearance. 
High  speed  clearance  of  low  impedance  short 
circuits  in  order  that  short-circuit  currents  of 
large  magnitude  will  cause  minimum  damage 
to  the  system  and  equipment  and  minimize  the 
hazard  of  fire. 

111.60     WIRING  METHODS  AND  MATERIALS 

1 1 1 .60-1      Electric  cable 

111.60-1  (a)  General.  The  intent  and  pur- 
pose of  this  section  is  to  provide  that  conductors 
shall  have  mechanical  strength,  insulation,  and 
current-carrying  capacity  adequate  for  the  par- 
ticular conditions  under  which  they  are  used. 
111.60-1  (b)  Construction.  Electric  ca- 
bles shall  be  constructed  and  tested  by  the  man- 
ufacturer in  accordance  with  the  requirements 
of  Section  18,  IEEE  Standard  No.  45. 

111.60-1  (b)(1)  CUsses  of  cables.  The 
classes  of  cables  covered  by  this  standard  are: 

111.60-l(b)(l)(i)     Lighting    and 
power  cables. 

111.60-l(b)(l)(ii)     Interior  commu- 
nication and  telephone  cable. 

111.60-l(b)(l)(iii)     Inter-cabin  tele- 
phone cable. 

111.60-l(b)(l)(iv)     Bell  wire. 

111.60-l(b)(l)(v)      Switchboard 
wire. 

111.60-1  (b)  (2)  Cable  classes  by  type  of 
Insulation.  The  above  cables  are  classed  in  ac- 
cordance with  the  type  of  conductor  insulation 
as: 

111.60-1  (b)  (2)  (i)     Rubber  insulated. 

111.60-1  (b)  (2)  (ii)     Varnished -cam- 
bric insulated. 

111.60-l(b)(2)(iii)     Asbestos-var- 
nished-cambric insulated. 
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111.60-l(b)(2)(iv)     Thermoplastic- 
asbestos  insulated. 

111.60-l(b)(2)(v)     Mineral    insu- 
lated, Type  MI. 

111.60-1  (b)  (3)  Cable  classes  by  type  of 
mechanical  covering.  The  above  cables  are 
classed  in  accordance  with  the  type  of  mechani- 
cal covering  as: 

111.60-1  (b)  (3)  (i)     Armored. 
111.60-l(b)(3)(ii)     Leaded    and    ar- 
mored. 

111.60-l(b)(3)(iii)     Impervious 
sheathed  and  armored. 

111.60-1  (b)  (3)  (iv)     Reinforced  rub- 
ber sheathed  and  armored. 

111.60-1  (b)  (3)  (v)     Braided     (appli- 
cable only  to  bell  wire  and  switchboard  wire) . 
111.60-1  (b)  (3)  (vi)     Mineral    insu- 
lated metal  sheathed,  Type  MI. 

111.60-1  (c)  Cable  marking.  Cable  com- 
plying with  the  requirements  of  this  section 
shall  be  identified  by  providing  a  marker  tape 
under  the  cable  sheath.  The  marker  tape  shall 
give  at  regular  and  frequent  intervals:  (1) 
manufacturer,  (2)  applicable  specification,  and 
(3)  year  of  manufacture. 

111.60-1  (d)     Cable  applications. 

111.60-1  (d)  (1)  Damp  or  wet  locations. 
Electric  cable  for  installation  in  damp  or 
wet  locations  shall  be  leaded  and  armored, 
reinforced  rubber  sheathed  and  armored,  im- 
pervious sheathed  and  armored,  or  mineral 
msulated-metal  sheathed.  The  cable  insulation 
may  be  either  rubber,  varnished-cambric,  asbes- 
tos- varnished -cambric,  thermoplastic -asbestos 
or  mineral  insulated,  type  MI,  except  that  rub- 
ber insulated  power  and  lighting  cable  shall  not 
be  used  in  locations  where  the  ambient  tempera- 
ture exceeds  50  degrees  C. 

111.60-l(d)  (2)  Corrosive  locations. 
The  armor  of  cables  in  corrosive  locations  shall 
be  either  bronze  or  alumininn  and  tlie  sheath  on 
mineral  insulated-metal  sheathed  cables  shall  be 
seamless  aiineale/1  copper. 

111.60-l(d)(3)  Dr;,  locafjom.  (bibles 
for  installation  in  dry  locations  shall  be  either 
rubl)er  insulated  and  armored  or  any  of  the 
cables  spw;ified  in  Subi)aragraph  (1)  of  this 
paragraph  for  damp  or  wet  locations. 

1 1 1 .60-  1(d)(4)  I'o irer  and  lighting  ca- 
ble. Cable,  for  power  and  lighting  applications 
shall  be  jjower  and  lighting  cable  of  the  types 
dcwribecl  in  this  subpart  excej)!  that  600-voK 
tliennopliusti<'-asbesfos  insulated  interior  coni- 
niunicafion  cable  nuiy  be  used  in  control  and 
indicating  circuits  of  power  and  lighting 
••qui  lament. 

1 1 1 .60- 1  ( (I )  ( ,0 )  Interior  rominiinication 
njid  telephone  (able.     Cable  for  interior  cx>m- 


munication  apparatus  operating  on  potentials 
not  exceeding  300  volts  shall  be  either  interior 
communication  cable,  telephone  cable,  or  power 
and  lighting  cable  of  the  types  described  m  this 
subpart. 

111.60-l(d)  (6)  Inter-cabin  telephone 
cable.  Inter-cabin  telephone  cable  may  be  used 
for  telephone  systems  installed  for  the  conven- 
ience of  passengers  or  crew  and  not  essential  for 
the  operation  of  the  vessel. 

111.60-1  (d)(7)  Bell  wire.  Bell  wire 
may  be  used  for  call  bell  circuits  of  25  volts  or 
less  installed  for  the  convenience  of  passengers 
or  crew  if  properly  installed  in  protected 
raceways. 

111.60-1  (d)(8)  Switchboard  wire. 
Switchboard  wire  may  be  used  only  on  switch- 
boards, motor  controllers  and  the  like. 

111.60-1  (e)     Current-carrying  capacity. 

111.60-l(e)(l)  General.  The  maxi- 
mum current-carrying  capacities  of  electric 
lighting  and  power  cables  for  continuous  service 
are  given  in  Tables  111.60-1  (e)  (1)  (i)  and 
111.60-1  (e)  (1)  (ii).  The  maximum  current- 
carrying  capacity  of  interior  communication 
cable  is  7.5  amperes. 

111.60-1  (e)  (2)  Conductors  in  multiple. 
Conductors  may  be  run  in  multiple  provided 
they  are  of  the  same  length  and  have  the  same 
circular  mil  area  and  type  of  insulation.  Wliere 
conductors  are  run  in  multiple,  they  shall  be 
arranged  and  terminated  at  both  ends  in  such 
a  manner  as  to  insure  equal  division  of  the  total 
current  between  all  conductors  that  are  involved. 
111.60-1  (f)  Temperature  limitation.  No 
cable  shall  be  used  under  such  condition  that 
its  temperature,  even  when  carrying  current, 
will  exceed  the  temperatures  specified  in  Table 
111.60-l(e)(l)(i)  for  the  type  of  insulation 
involved. 

111.60-1  (g)  Conductor  size  for  vamished- 
camhric  insulated  cables.  Varnished-cambric 
insulated  power  and  lighting  cables  in  sizes 
smaller  than  No.  12  AWG  shall  not  be  used. 
Rubber  or  asbestos- varnished-cambric  insulated 
power  and  lighting  cables  may  be  used  in  size 
No.  U  AWG  and  larger. 

*  111.60-1  (h)  Substitute  cable.  Elec- 
tric cable  constructed  in  accx)rdancc  with  Mili- 
tary Specifications  MII.-(V915  or  MII^C-2194 
may  be  substituted  for  the  e(juivalent  AIEE 
ty[)e  cable  spwified  in  this  sin-tion.  The  maxi- 
nunn  current,  for  any  conductor  shall  not  exceed 
the  current-carrying  capjicities  specified  in  the 
publication  "Cal)le  Comparison  Guide,"  Nav- 
Sliips2.W-66()-23. 

-^111 .60-1  ( i )  ( 1 )  S  p  ecial  purpose 
cable — ( 1 )  In.stnirrw,ntaiion  caibls.  Electric  ca- 
ble constructed    in   acx^ordance   with    Military 
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Table  111.60-l(e)  (1)  (i) — Wires  wnd  cables^ — Maximum  current -carrying  capacities,  direct-current,  for  con- 
tinuous service,  50  degrees  C.  ambient'-^  {concentric  stranding,  600  volts*  or  less,  direct -current) 
(alternating-current  ratings  for  cables  are  the  same  as  given  for  direct-current  up  to  700,000  circular  mils; 
for  700,000  circular  miU  and  above,  see  Table  111.60-1  (e)  (1)  (ii)) 


Current  in  amperes 

1-conductor 

2-conductor 

3-conductor 

Area  (cir- 
cular mils) 

Nearest 
AWG 

R 

VC 

AVC 

MI 

R 

VC 

AVC 

MI 

R 

VC 

AVC 

MI 

2, 000, 000 

1,048 
934 
846 
743 
640 
617 
592 
578 
557 
538 
516 
486 
466 
441 
418 
392 
369 
340 
301 
270 
241 
208 
180 
155 
133 
115 
99 
85 
71 
63 
54 
46 
34 
24 
15 

1,380 
1,231 
1,095 
970 
831 
812 
779 
752 
725 
696 
666 
623 
597 
563 
534 
498 
464 
429 
389 
348 
310 
273 
237 
206 
177 
152 
132 
114 
99 
86 
74 
66 
49 
32 

1,538 
1,373 
1,228 
1,020 
925 
904 
866 
838 
807 
776 
741 
694 
665 
627 
594 
554 
516 
477 
432 
387 
345 
304 
264 
229 
197 
169 
147 
127 
110 
96 
82 
73 
54 
35 
20 

1, 750, 000 

1, 500, 000 

1, 250, 000 

1,000,000 
950, 000 

900,000 

850,000 

800,000 

750, 000 

700, 000 

650,000 

382 
363 
344 
323 
306 
284 
261 
238 
212 
193 
167 
145 
128 
111 
96 
85 
74 
64 
56 
49 
42 
32 
22 
14 

503 
481 
462 
431 
406 
377 
351 
315 
281 
254 
223 
194 
170 
148 
128 
111 
97 
85 
74 
64 
55 
42 
27 

560 
535 
514 
480 
452 
418 
390 
351 
312 
283 
248 
214 
189 
165 
142 
124 
108 
95 
82 
71 
61 
47 
30 
19 

331 

317 

302 

285 

265 

248 

230 

209 

186 

169 

148 

130 

112 

98 

86 

75 

66 

57 

49 

44 

39 

29 

21 

13 

428 
407 
386 
367 
341 
319 
294 
267 
238 
215 
187 
163 
142 
122 
106 
92 
80 
70 
61 
52 
46 
35 
23 

476 

452 

428 

408 

379 

354 

327 

297 

264 

239 

208 

181 

158 

135 

118 

102 

89 

78 

67 

58 

61 

39 

26 

17 

600,000 

550, 000 

500. 000 

450,  OOO 

400, 000 

350. 000 

300, 000 

250.000 

212. 000 

4/0 

3/0 

2/0 

1/0 

1 

2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

308 
264 
228 
196 
168 
144 
124 
108 
94 
80 

168.000 

133. 000 

106. 000 

83,700 

66.  400 

52,600 

41, 700 
33,100 
26.300 
20, 800 

72 
63 
56 

72 
63 
56 

16,  500 
10, 400 
6,530 
4,110 

56 
44 
32 
24 

40 
32 
24 
20 

40 
32 
24 
20 

1  The  values  given  in  this  table  may  be  used  provided  the  cable  installation  is  limited  to  double  banking.    Where  this  limitation  is  exceeded,  the 
values  given  in  this  table  shall  be  decreased  5  percent  for  each  additional  bank. 

'  The  values  given  in  this  table  are  based  upon  an  ambient  temperature  of  50  degrees  C  and  maximum  conductor  temperatures  of: 

75  degrees  C  for  rubber  (R)  insulated  cables; 

85  degrees  C  for  varnished-cambric  (VC)  insulated  cables;  mineral  insulated  (MI)  cables;  and 

95  degrees  C  for  asbestos-varnished-cambric  (AVC)  insulated  cables. 
'If  ambient  temperatures  differ  from  50  degrees  C  the  value  shown  above  shall  be  multiplied  by  the  following  factors: 


Type  of  cables 

Ambient  temperature 

40°  C 

60°  C 

70°  C 

Rubber  Insulated  cables 

1.18 
1.13 
1.11 

Varnished-cambric  insulated  cables  and  mineral-insulated  cables 

Asbestos-varnished-cambric  insulated  cables 

0.84 
0.88 

0.75 

•  For  voltages  greater  than  600  volts,  current  rating  shaU  be  decreased  2  percent  for  each  thousand  volts  increase  over  600  volts. 


Specifications  MII^C-915,  MII^G-2194  or 
MIL-C-23206  of  the  types  TTHFWA. 
TTRSA,  PI,  ISWA,  2SWA,  3SWA,  may  be 
used  for  instrumentation  circuits  to  connect 
such  items  as  indicator  lights,  sensors,  selector 
switches,  and  pushbuttons  where  the  voltage  of 
the  circuit  does  not  exceed  100  volts.  The  max- 
imum current  for  any  conductor  shall  not  ex- 
ceed the  current-carrying  capacities  specified  in 
the  publication  "Cable  Comparison  Guide,'' 
NavShips  250-660-23. 

111.60-1  (i)  (2)  Thermocouple  cable. 
Electric  cable  constructed  in  accordance  with 
Military  Specification  MILr-C-915  of  the  types 
PBJX,  PBTM  and  PBTX  may  be  used  as  con- 
ductors between  thermocouple  sensors  and  their 
registering  equipment. 


111.60-l(i)(3)  Other  types  of  cable. 
Other  types  of  cable  will  be  given  special  con- 
sideration by  the  Commandant  where  the  cable 
does  not  penetrate  a  watertight  bulkhead  and  is 
suitably  protected  from  mechanical  damage. 

Ill  .60-5     Portable  electric  cord  and  fixture 
wire 

111.60-5  (a)  General.  The  construction 
of  portable  electric  cords  and  fixture  wire  shall 
be  in  accordance  with  Underwriters'  Labora- 
tories, Inc.,  Standard  for  Flexible  Cord  and 
Fixture  Wire. 

11 1.60-5  (b)  Application.,  portable  cords. 
Portable  cords  may  be  used  only  for  the  connec- 
tion of  portable  lamps  or  appliances  and  for  the 
connection  of  stationary  lamps  or  small  station- 


(57) 


§  111.60-5(b)(1) 


ELECTRICAL    ENGINEERING 


Table  111.60-1  (e)  (1)  (ii)'— Wires  and  eaUes— Maxi- 
mum current-carrying  capacities,  alternating  current 
for  continuous  service  (values  are  in  amperes — 600 
volts  or  less).  (Alternating-current  ratings  for 
cables  of  less  than  700,000  circular  mils  are  the  same 
as  those  for  cables  given  in  Table  111.60-1  {c)  (1)  (i) ) 


60-CYCLE  ALTERNATING  CURRENT 

Conductor 

Concentrically  stranded 

Annular  conductor 

size 

conductor 

Area  In 

Varnished- 

Asbestos- 

Varnished- 

Asbestos- 

circulax 

Rubber 

cambric 

varnished- 

cambric 

varnished- 

mils 

insulated 

insulated 

cambric 
insulated 

insulated 

cambric 
insulated 

2, 000, 000 

932 

1,229 

1,440 

1,417 

1,590 

1, 750, 000 

864 

1,125 

1,305 

1,294 

1,460 

1, 500, 000 

791 

1,023 

1,199 

1,160 

1,315 

1,  250, 000 

719 

920 

1,070 

1,021 

1,150 

1, 000, 000 

631 

808 

925 

877 

990 

950, 000 

609 

790 

899 

840 

955 

900, 000 

587 

760 

867 

803 

920 

850, 000 

568 

735 

838 

777 

885 

800, 000 

548 

711 

803 

747 

848 

750, 000 

529 

683 

775 

708 

810 

700,000 

509 

656 

740 

675 

776 

'  Footnotes  1, 
to  this  table. 


2,  3,  and  4  of  Table  111.60-1  (e)  (1)  (1)  are  applicable 


ary  equipment  not  suitable  for  fixed  wiring. 
When  used  they  shall  be  of  the  type  indicated 
in  Table  111.60-5  (b) .  Types  of  portable  cords 
other  than  those  listed  in  Table  111.60-5  (b)  and 
the  uses  for  the  types  listed  other  than  those 
uses  permitted  by  this  paragraph  shall  be  sub- 
ject to  special  investigation  and  shall  not  be 
employed  before  being  approved. 

111.60-5 (b)  (1)  Damp  or  wet  locatioTis 
or  for  hard  service.  Portable  cords  for  use  in 
damp  or  wet  locations  or  for  hard  service  shall 
be  type  S,  SO,  ST,  SJ,  SJO,  SJT,  HS,  HSJ, 
AFS,  or  AFSJ,  and  portable  cords  for  use 
where  exposed  to  oil  or  oil  vapor  shall  be  type 
SO  or  SJO. 

111.60-5  (b)(2)  Dry  locations.  Port- 
able cords  for  use  in  dry  locations  and  not  for 
hard  services  shall  be  type  C,  P,  P-2,  PD,  PW. 
PW-2,  K,  HC,  HPD,  AVPD,  or  one  of  the 
types  listed  for  damp  or  wet  locations  in  sub- 
paragraph (1)  of  this  paragraph. 

111.60-5  (b)  (3)     Extra   hard  service. 


Table  111.60-3 (b)—Por*a6?e  cords 


Trade  name 


Type  letter 

(National 

Electrical 

Code) 


Maxi- 
mum 
volt- 


Conductor  insulation 


Braid  on 
each  con- 
ductor 


Cord  outer  covering 


Maxi- 
mum 
temper- 
ature" C. 


Use 


Lamp  cord 

Twisted  portable 
cord. 

Reinforced  cord 

Molstureproof  rein- 
forced cord. 

Braided  heavy 
duty  cord. 

Junior  hard  service 
cord. 


Hard  service  cord. 
Heater  cord 


Rubber-jacketed 
heater  cord. 

Jacketed  heater 
cord. 

Heat-  and  moisture- 
resistant  cord. 

Rubber-Jacketed 
beat-resistant 
cord. 


Elevator  cable.. 


PD 

f      P-2 
1        P 
f    PW-2 
I      PW 
K 

f  SJ 
\  SJO 
I     SJT 

\       80 
I       ST 
f      HC 
1     HPD 
HSJ 

HS 

AVPD 

AFSJ,  AFS 


E 

EO 
ET 


300 

300 

300 
600 
300 
600 
300 


300 

600 

300 
.300 

300 

300 

300 


300 


Rubber 

do 

}-.--do 

}----do - 

do... --- 

do-. 

Thermoplastic  or 

rubber. 
Rubber 

Thermoplastic  or 
rubber. 

Rubber  and  asbestos 

---.do--- --- 

--..do - 

Asbestos  and  var- 
nished cambric. 

Impregnated  asbes- 
tos. 


/Rubber 

\  Thermoplastic. 


Cotton. 
,....do.- 

do., 

do.. 

do. 

None.-. 


--do.. 

/Cotton. 
\None.- 
do.. 

do. 

do. 

do. 


Cotton. 
Rayon. 


'  The  temrjorature  limit  for  Type  8J,  SJO,  or  BJT  cord  Is  76°  0  Instead 
of  60''  C  If  IxAh  the  conduct'jr  insulation  and  jacket  employ  compounds 
which  are  T<:<x>v.n\7M<\  as  suitable  for  uflc  at  75"  C.  8uch  cords  are  rccog- 
nlM:'l  dixrolflfSilly  for  use  on  electric  refrigerators  or  In  similar  applications 
on  (iptdlanws  where  mrd  repla<M;ment  Ifl  not  a  problem.  Hiich  cords 
ihall  tx;  markf^'l  by  having  a  green  thread  (which  Indicates  a  tempera- 
ture llrnit  or  7.'/'  C;  either  Immediately  under  the  Insulation  or  under 
the  ntrptuaUiT  of  one  Windue-tor. 

*  The  tcmpcratiu-e  limit  Indicated  applies  only  to  the  Individual  con- 


None. 


Cotton  or  rayon 

Cotton  over  rubber  filler. 


Cotton,  moisture-resistant  fin- 
ish over  rubber  filler. 

Two  cotton,  moisture-resist- 
ant finish. 

Rubber 

0  il-resistant  compound 

Thermoplastic 

Rubber 

Oil  resistant  compound. 

Thermoplastic 

None 

'  Cotton  or  rayon 

Cotton  and  rubber 


Cotton,  and  rubber  or  neo- 

prene. 
Asbestos,   flame-retardant, 

moisture  resistant. 
Rubber 


Three  cotton,  outer  one  flame- 
retardant,  moisture-resist- 
ant.' 

One  cotton  and  neoprenc 
Jacket.' 

Three  cotton,  outer  one  flame- 
retardant,     moisture-reslst- 

,    ant.' 


60 
60 
60 
60 
60 

160 


90 
2  90 

290 

110 

3  150 


60 


Dry  places.. 

do 

do 

do 

do 

Damp  places 

do 

Dry  places.. 
Damp  places 

do 

Dry  places.. 

Damp  places 


Not  hard 
usage. 
Do. 

Do. 

Do. 

Do. 


Hard  usage. 


Extra  hard 

usage. 
Not  hard 

usage. 
Hard  usage. 

Do. 

Not  hard 

usage. 
Hard  usage. 


Elevator  lighting  and  control. 


ductors  where  the  cord  Is  employed  within  an  appliance.  The  tempera- 
ture limit  on  the  jacket  of  Tyi)C  HS  rubber-Jacketed  heater  cord  and 
Type  AFS  or  AFSJ  rubber-Jacketed  heat-resistant  cord  Is  limited  to 
75°  C.  The  temperature  limit  on  the  jacket  of  Typo  HSJ  rubber-Jackctod 
heater  cord  is  limited  to  60°  O.  unJesH  the  jacket  is  marked  by  means  of 
lnd(!nt  jirintlng  or  Indellblc-lnk  printing  at  hitervals  of  two  foot  or  loss 
with  tlie  value  "75°  C." 

'  Itubber-nilcd  or  varnished-cambric  tapes  may  be  substituted  (or  the 
Inner  braids. 
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Portable  cords  for  use  in  damp  or  wet  locations 
and  requiring  a  length  in  excess  of  5  feet  shall 
be  type  S,  SO,  or  ST. 

111.60-5  (c)  Allowable  cwrrent-carrying 
capacity.  The  allowable  current-carrying  ca- 
pacities of  flexible  cord  and  fixture  wire  are 
given  in  Table  111.60-5  (c). 

111.60-5 (d)  Condvbctor  size.  Portable 
cord  or  fixture  wire  shall  not  be  smaller  than 
No.  18  AWG. 

111.60-5  (e)  Splices.  Portable  cords  shall 
be  used  only  in  continuous  lengths  without 
splices  or  taps. 

111.60-5 (f)  Pull  at  joints  and  terminals. 
Portable  cords  shall  be  so  connected  to  devices 
and  to  fittings  that  tension  will  not  be  trans- 
mitted to  joints  or  terminal  screws.  This  shall 
be  accomplished  by  a  knot  in  the  cord,  winding 
with  tape,  by  a  special  fitting  designed  for  that 
purpose,  or  by  other  equivalent  means. 

111.60-5 (g)  Fixtwe  wire.,  application. 
Fixture  wire  may  be  used  in  the  interior  of 
lighting  fixtures,  instruments,  and  the  like. 
"V\nien  used,  fixture  wire  shall  be  one  of  the 
types  covered  in  this  paragraph. 

111.60-5  (g)  (1)  Either  type  AF,  SF-2, 
or  SFF-2  fixture  wire  shall  be  used  for  appli- 
cations where  the  temperature  will  exceed  90°  C. 
and  for  the  wiring  of  all  mogul-base  screw-shell 
lampholders. 

1 1 1 .60-5  (g)(2)  Either  type  AF,  SF-2, 
or  SFF-2  fixture  wire  shall  be  used  for  wiring 
lighting  fixtures  provided  with  other  than 
mogul-base  screw-shell  lampholders,  except  that 
typ>e  CF  fixture  wire  may  be  used  where  the 
temperature  does  not  exceed  90°  C.,  types 
RFH-2  and  FFH-2  fixture  wire  may  be  used 
where  the  temperature  does  not  exceed  75°  C, 
and  types  TF,  TFF,  RF-2,  and  FF-2  fixture 
wire  may  be  used  where  the  temperature  does 
not  exceed  60°  C. 

111.60-5  (h)  Fixture  wire,  voltage  limita- 
tion. Fixture  wire  shall  not  be  used  for  ap- 
plications exceeding  300  volts. 

111.60-5 (i)  Fixture  wire.,  strain/led.  Fix- 
ture wire  shall  be  of  the  stranded  type. 

111.60-5(j)  Hook-up  xoire,  application. 
Hook-up  wire  for  use  within  the  components  of 
alarm  panels,  IC  equipment,  and  electronic  con- 
trol equipment  shall  be  in  accordance  with  Sec- 
tion 113.05-10  of  this  subchapter. 

1 1 1 .60-1 0     Wire  and  cable  installation 

111.60-10 (a)  Propulsion  cables. 
111.60-10 (a)  (1)  Splices  and  terminals. 
Propulsion  cables  are  to  have  no  splices  or  joints 
except  terminal  joints  and  all  cable  terminals 
are  to  be  effectively  sealed  against  the  admis- 
sion  of  moisture   or  air;    similar  precautions 


Table    111.60-5(0) — Maximum,    current-carrying    ca- 
pacities in  amperes  * ' 


Portable  cord 

Fixture  wire 

Size 
AWG 

Rubber  types 
C,  E,EO,  K, 
P,  P-2,  PD, 
PW,  PW-2 

Rubber 
types 
S,  SO, 

SJ,  SJO 

AFSJ, 
HC, 

HPD, 
HS, 
HSJ 

Type 
AVPD 

Rubber 
types 
RF-2, 
FF-2, 
RFH-2, 
FFH-2 

Thermo- 
plastic 
types 

TF.TFF 

Thermo- 
plastic type 
ET 

Thermo- 
plastic 
types 
ST, 
SJT 

Cotton 
type  CF 

Asbestos 
type  AF 

Silicone 

rubber 

type  SF-2 

SFF-2 

18 
16 
14 
12 
10 
8 
6 
4 
2 

5 
7 
15 
20 
25 
35 
45 
60 
80 

7 
10 
15 
20 
25 

10 
15 
20 
30 
35 

17 
22 
28 
36 
47 

6 
7 

6 
8 
17 

1  If  the  number  of  current-carrying  conductors  in  a  cord  exceeds  three, 
the  allowable  current-carrying  capacity  of  each  conductor  shall  be  reduced 
to  80  percent  of  the  values  in  the  table. 

2  In  no  case  shall  conductors  be  associated  together  in  such  a  way  with 
respect  to  the  kind  of  circuit,  the  wiring  method  employed,  or  the  number 
of  conductors,  that  the  Umiting  temperature  of  the  conductors  will  be 
exceeded. 

should  be  taken  during  installation  by  sealing 
all  cable  ends  until  the  terminals  are  perma- 
nently attached.  Cable  supports  are  to  be 
strong  enough  to  withstand  short-circuited  con- 
ditions; they  are  not  to  be  spaced  more  than 
36  inches  apart  and  are  to  be  arranged  to  pre- 
vent chafing  of  the  cable. 

111.60-10(a)  (2)  Single-condicctor  al- 
ternating-current cables.  Single-conductor  al- 
ternating-current cables  are  to  be  supported  on 
nonfragile  insulators  and  the  protective  metal 
covering  of  each  run  of  cable  should  be  grounded 
at  the  middle  only.  Closed  magnetic  circuits 
around  individual  cables  are  not  permitted  and 
magnetic  materials  between  cables  of  a  group 
should  be  avoided.  In  order  to  minimize  harm- 
ful inductive  effect,  cables  in  groups  of  consid- 
erable length  should  be  transposed. 

111.60-10(a)  (3)  Multiconductor  alter- 
nating-current cables.  Multiconductor  alter- 
nating-current cables  are  to  be  mounted  on 
approved  supports  and  the  lead  sheath  grounded 
at  several  points. 

111.60-10(a)(4)  Deck  and  bulkhead 
penetrations.  Deck  and  bulkhead  penetration 
shall  comply  with  the  requirements  of  Subpara- 
graph (b)  (4)  of  this  Section. 

111.60-10 (b)     Ship's  service  cables. 

11 1.60-10  (b)  (1)  Cable  joints  and  seal- 
ing.   The  cable  ends  of  all  feeders  and  power 
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branch  circuits  to  vital  auxiliaries  are  to  be  ef- 
fectively sealed  against  the  admission  of  mois- 
ture by  methods  such  as  taping  in  combination 
with  insulating  compound  or,  in  the  case  of  type 
MI,  by  fittings  designed  for  that  purcose. 

111.60-10  (b)(2)  CabU  supports  and 
radii  of  bends.  Where  cables  are  run  in  groups 
they  shall  be  supported  in  metal  hangers  ar- 
ranged as  far  as  practicable  to  permit  painting 
of  the  surrounding  structure  without  undue  dis- 
.turbance  to  the  installation.  Single  cable  runs 
may  be  supported  by  metal  clips  screwed  di- 
rectly to  deck  or  bulkhead  except  on  watertight 
bulkheads.  Cables  grouped  in  a  single  hanger 
shall  be  limited  to  two  banks.  Supports  shall 
be  spaced  no  more  than  18  inches  apart  where 
vertical  and  14  inches  where  horizontal.  Cables 
shall  be  strapped  in  position  at  every  hanger 
on  vertical  runs  and  at  not  less  than  every 
fourth  hanger  on  horizontal  runs,  except  that 
at  turns  of  horizontal  runs  the  cable  shall  be 
strapped  at  each  hanger.  Cables  running 
transversely  to  and  supported  by  clips  or 
straps  on  the  under  side  of  beams  shall  be  run 
on  backing  plates,  cable  racks,  or  the  equivalent. 
Metal  supports  shall  be  designed  to  secure  cable 
without  damage  to  insulation  or  armor  and  shall 
be  so  arranged  that  the  cables  will  bear  over  a 
length  of  at  least  one-half  inch.  Leaded  and 
armored  cables  shall  not  be  bent  to  a  smaller 
radius  than  8  cable  diameters ;  other  cables  may 
be  bent  to  a  6-cable  diameter  radius. 

111.60-10(b)  (3)  Alternating  -  current 
cable  installations.  In  order  to  avoid  overheat- 
ing by  induction,  all  phase  wires  should  be  con- 
tained within  the  same  armor  by  use  of  multiple 
conductor  cables.  Single-conductor  cables  may 
be  used,  however,  where  carrying  negligible  cur- 
rents or  where  there  are  no  closed  magnetic  cir- 
cuits around  tlie  individual  cables. 

111.60-10(b)(4)  Deck  and  bulkhead 
penetrations.  Where  cables  pass  through 
watertight  decks  or  bulkheads,  a  watertight 
.stuffing  tube  shall  be  employed.  Where  cables 
piuss  t,nrough  iionwatertight  bulklieads,  beams, 
or  similar  structural  parts  where  the  bearing 
surface  is  less  than  one-fourth  inch,  the  holes 
shall  be  fitted  with  bushings  having  rounded 
edges  and  a  l)earing  surface  for  the  cable  of  at 
least  one-fourth  in(;h  in  length.  Where  cables 
pass  througli  nonwatertiglit  bulklieads,  deck 
beams,  or  similar  structural  parts  where  the 
bearing  surface  is  one-fouHli  inch  or  greater 
in  length,  all  burrs  shall  be  removed  in  way  of 
the  \\()\i'.  and  sluirp  edges  sliall  be  eliminatwl. 
When*,  cables  pierce  main  vertical  zone  bulk- 
lieads, arrangements  sliall  be  made  to  ensure 
that  the  fire- resistance  of  the  bulkheads  is  not 
impaired. 


111.60-10(b)(5)  Grounding  of  cable 
metallic  covering.  Each  metallic-sheathed 
cable  and  each  armored  cable  are  to  have  the 
metallic  covering  electrically  and  mechanically 
continuous  and  grounded  to  the  metal  hull  at 
each  end  of  the  run,  except  that  final  subcircuits 
may  be  grounded  at  the  supply  end  only. 

111.60-10  (b)  (6)  Mechanical  prote  c- 
tion.  All  cables  in  bunkers  and  where  particu- 
larly liable  to  damage  such  as  locations  in  way 
of  cargo  ports,  hatches,  tank  tops,  and  where 
passing  through  decks,  shall  be  protected  by 
removable  metal  coverings,  angle  irons,  pipe  or 
other  equivalent  means.  All  such  metallic  cov- 
erings are  to  be  electrically  continuous  and 
grounded  to  the  metal  hull.  Horizontal  pipes 
or  the  equivalent  used  for  cable  protection 
should  be  provided  with  drainage  holes,  and, 
where  they  are  carried  through  decks  or  bulk- 
heads, arrangements  should  be  made  to  insure 
the  integrity  of  the  water-  or  gas-tightness  of 
the  structure. 

111.60-10(b)  (7)  Generator  cables. 
Generator  cables  are  not  to  be  installed  in  the 
bilges. 

-^111.60-10 (b)  (8)  Feeder  and  branch 
circuit  cables.  Cable  of  every  description  shall 
be  located  with  a  view  to  avoiding,  as  far  as 
practicable,  spaces  where  excessive  heat  and 
gases  may  be  encountered,  as  well  as  spaces 
where  they  may  be  exposed  to  damage,  such  as 
exposed  sides  of  deckhouses.  Electrical  con- 
ductors shall  not  enter  oil  tanks  except  as 
permitted  by  Section  111.65-3  and  Section 
38.15-15  of  Subchapter  D  (Tank  Vessels)  of 
this  chapter.  Conductors  shall  avoid  coffer- 
dams adjacent  to  and  extending  below  the  tops 
of  oil  tanks  except  as  permitted  by  Sections 
1 1 1.60-40, 1 1 1 .65-3,  and  111.70-10. 

111.60-10(b)(9)  Cables  behind  panel- 
ing, (.'ables  may  be  installed  behind  paneling 
provided  all  connections  are  readily  accessible 
and  the  location  of  concealed  connection  boxes 
is  indicated. 

1 11 .60-10  ( b)  ( 1 0 )  ( 'ahles  behind  sheath  - 
iitg.  Cables  may  be  installed  behind  sheathing  , 
but  they  must  not  be  installed  behind  nor  im-  I 
bedded  in  structural  insulation;  they  should 
pass  througii  such  insulation  at  riglit  angles  and 
should  be  protected  by  continuous  pipe  with  a 
stulling  tube  at  one  end.  For  deck  penetrations 
this  stuffing  tube  should  be  at  the  upp<'r  end  of 
the  pii)e  and  for  bulkhead  penetrations  it 
should  be  on  the  uninsulated  side  of  the  bulk- 
head. For  refrigerated  space  insulation,  the 
pipe  should  be  of  a  phenolic  or  similar  heat  in- 
sulating material  joined  to  the  bulkhead  stuffing 
tube  or  a  section  of  such   material  should  be 
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inserted  between  the  bulkhead  stuffing  tube  and 
the  metallic  pipe. 

111.6()-10(b)(ll)  Bellxoire.  Bell  wire 
may  be  run  in  tubing  or  molding  or  the  equiv- 
alent. All  splices  are  to  be  made  at  outlets  or 
connection  boxes. 

111.60-10(b)  (12)  Lightning  ground 
conductor.  Lightning  ground  conductor  should 
be  fitted  to  each  wooden  mast  or  topmast.  They 
need  not  be  fitted  to  steel  masts. 

111.60-15     General  requirements  for  wiring 
methods 

111.60-15 (a)  Feeder  and  branch  con- 
tinuity. Each  feeder  and  each  branch  circuit 
cable  supplying  a  single  energy  consuming  ap- 
pliance, shall  be  continuous  throughout  their 
lengths,  except  that  a  cable  of  large  size  or  ex- 
ceptional length  may  be  spliced  m  a  suitable 
junction  box  to  effect  greater  ease  of  installa- 
tion and  except  for  cables  that  may  be  extended 
as  permitted  Dy  paragraph  (f)  of  this  section. 
111.60-15 (b)  Boxes  at  outlets.  An  outlet 
box  shall  be  installed  at  each  outlet,  switch, 
receptacle,  or  junction  point.  In  the  complete 
installation,  each  outlet  or  junction  box  shall 
be  provided  with  a  cover  unless  a  fixture  canopy, 
switch  cover,  receptacle  cover,  etc.,  is  used. 

111.60-15  (c)  Gables  entering  boxes. 
Cables  entering  boxes  or  fittings  shall  be  pro- 
tected from  abrasion,  and  shall  conform  to  the 
requirements  of  this  paragraph. 

111.60-15  (c)  (1)  Opening  through 
which  conductors  enter  shall  be  adequately 
closed. 

111.60-15 (c)  (2)  The  cable  armor  shall 
be  secured  to  the  box  or  fitting. 

111.60-15 (c)  (3)  In  damp  or  wet  loca- 
tions, the  cable  entrance  shall  be  made  water- 
tight by  means  of  a  terminal  or  stuffing  tube, 
except  that  cables  entering  the  bottom  of  drip- 
proof  enclosures  need  not  be  made  watertight. 
111.60-15(d)    Splices  and  taps. 

111.6q-15(d)(l)  Conductors  shall  be  so 
spliced  or  joined  as  to  be  mechanically  and  elec- 
trically secure  without  solder  and,  unless  an 
approved  splicing  device  is  used,  shall  then  be 
either  soldered  with  a  fusible  metal  or  alloy,  or 
brazed  or  welded.  All  splices  and  joints  shall 
be  covered  with  an  insulation  equivalent  to  that 
on  the  original  conductor. 

111.60-15(d)(2)  If  not  subjected  to  a 
temperature  higher  than  75°  C,  a  splice  or  joint 
shall  be  covered  with  rubber  or  thermoplastic 
tape  secured  in  place  by  an  outer  winding  of 
friction  tape,  or  with  a  standard  combination 
tape  or  as  specified  in  Subparagraph  (3)  or 
(4)  of  this  paragraph. 


111.60-15 (d)  (3)  If  subjected  to  a  tem- 
perature higher  than  75°  C.  but  not  higher  than 
90°  C,  a  splice  or  joint  shall  be  covered  with 
asbestos  cord  or  tape  secured  in  place  by  an 
outer  winding  of  friction  tape  or  bonded  with 
water-glass  (sodium  silicate)  or  as  specified  in 
Subparagraph  (4)  of  this  paragraph. 

111.60-15 (d)  (4)  If  subjected  to  a  tem- 
perature higher  than  90°  C,  a  splice  or  joint 
shall  be  covered  with  asbestos  cord  or  tape 
bonded  with  water-glass. 

111.60-15(d)(5)  Other  methods  of  in- 
sulating splices  and  taps,  such  as  wrapping  with 
layers  of  varnished-cambric  tape  followed  by 
painting  with  insulating  varnish,  when  properly 
done,  are  also  acceptable. 

111.60-16(d)(6)  Rubber  and  thermo- 
plastic insulating  tapes  shall  be  of  a  type  listed 
as  approved  by  Underwriters'  Laboratories, 
Inc. 

111.60-15 (e)    Connections  to  terminals. 

111.60-15  (e)  (1)  Connection  of  conduc- 
tors to  terminal  parts  shall  insure  a  thoroughly 
good  connection  without  damaging  the  conduc- 
tors and  shall  be  made  by  means  of  pressure 
connectors,  solder  lugs,  or  splices  to  flexible 
leads  either  soldered,  brazed,  or  welded,  except 
that  No.  10  or  smaller  conductors  may  be  con- 
nected by  means  of  clamps  or  screws  with  ter- 
minal plates  having  upturned  lugs.  Terminals 
for  more  than  one  conductor  shall  be  of  a  type 
approved  for  that  purpose. 

111.60-15 (e)  (2)  Connectors,  or  lugs  of 
the  setscrew  type  shall  not  be  used  with  stranded 
conductors  smaller  than  No.  14  AWG  unless 
provided  with  a  nonrotating  follower  traveling 
with  the  setscrew  and  making  pressure  contact 
with  the  conductor. 

111.60-15 (e)  (3)  Pressure-type  wire 
connectors,  fixture  splicing  connectors,  and  lugs 
shall  conform  to  the  requirements  of  Under- 
writers' Laboratories,  Inc.,  Standard  for  Wire 
Connectors  and  Soldering  Lugs,  and  shall  be 
so  listed  by  Underwriters'  Laboratories,  Inc. 

111.60-15(e)(4)  Terminal  blocks  shall 
employ  terminal  screws  not  smaller  than  6-32, 
and  spacings  not  less  than  that  shown  in  Table 
111.60-15(e)(4). 

1 1 1 .60-15  ( f )  Extending  feeder  and  branch 
circuit  cables.  Existing  feeder  and  branch  cir- 
cuit cables  may  be  extended  for  vessels  receiving 
major  alterations  provided  the  requirements  of 
this  paragraph  are  met. 

111.60-15(f)(l)  The  cables  shall  be 
spliced  in  suitable  junction  boxes. 

111.60-15(f)(2)  Each  vital  and  emer- 
gency circuit  shall  be  spliced  in  individual,  suit- 
able junction  boxes. 
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Table  111.60-15 (e)  (4 

1 — Terminal  block 

spacings 

Voltage  Involved 

Minimum  spacings  in 
inches  between   parts   of 
opposite     polarity     and 
between  live  parts  and 
ground 

Through  air 

Over  surface 

0-250..- 

H 

^ 

251-600  

111.60-15(f)(3)  Circuits  of  different 
voltages  shall  not  be  extended  by  means  of  a 
common  cable  or  junction  box. 

111.60-15 (f)  (4)  Existing  cables  of  less 
than  25  feet  in  length  shall  not  be  extended  but 
shall  be  replaced. 

1 1 1 .60-20     Outlet  boxes 

111.60-20 (a)  General.  The  requirements 
of  this  section  are  applicable  to  outlet  boxes  for 
use  with  lighting  fixtures,  wiring  devices,  and 
the  like,  including  separately  installed  connec- 
tion and  junction  boxes,  having  a  volume  of  not 
more  than  100  cubic  inches.  Boxes  of  large  size 
will  require  special  consideration. 

111.60-20 (b)  Size.  Outlet  boxes  shall 
have  an  internal  depth  of  at  least  IV^  inches, 
except  tliat  when  an  outlet  box  is  incorporated 
in  a  fixture  the  depth  may  be  decreased  to  not 
less  than  1  inch  provided  the  outlet  box  volume 
is  not  less  than  20  cubic  inches.  The  free  space 
within  an  outlet  box  for  each  conductor,  not 
counting  fixture  wires,  shall  be  not  less  than 
that  given  in  Table  1 1 1. 60-20  (b).  Table 
111.60-20(b)  applies  wliereno  fitting  or  devices, 
such  as  cable  clamps,  hickeys,  switches  or  recep- 
tacles are  contained  in  the  box.  Where  one  or 
more  such  devices  are  contained  in  the  box,  each 
such  device  shall  count  as  one  conductor.  Each 
conductor  terminated  in  the  box  is  counted  as 
one  conductor. 


Table  ni.m-20(h)— Outlet  box 

Hizc 

A  wo  slw  of  conductor,  No.— 

Free  space  in 

cubic  Inches  for 

each  conductor 

within  box 

14.. 

2.0 

12.. 

2.26 

10.. 

2.8 

S 

3.0 

111.60  20(c)  /^er/ree  of  (',ri/:l,OHure.  Out- 
let box(!S  for  u.s<!  in  damp  or  wet  local  ions  shall 
\k:  of  watertight  conHtruction. 


111.60-20 (d)  Mounting  and  grounding. 
Outlet  boxes  shall  be  securely  fastened  in  place 
and  grounded  to  the  hull  of  the  vessel.  Outlet 
boxes  of  watertight  construction  shall  have  ex- 
ternal mounting  feet  or  lugs. 

111.60-20(e)  Penetration  of  walls. 
Holes  in  the  walls  of  watertight  outlet  boxes 
for  the  purpose  of  providing  means  for  the 
attachment  of  parts  on  the  exterior  or  interior 
thereof,  or  for  securing  the  cover  and  the  like, 
shall  not  penetrate  the  total  thickness  of  the 
box  wall. 

111.60-20  (f)  Construction.  The  con- 
struction of  outlet  boxes  shall  conform  with  the 
requirements  of  Underwriters'  Laboratories, 
Inc.,  Standard  for  Outlet  Boxes  and  Fittings, 
except  that  sheet  steel  outlet  boxes  sliall  not  be 
installed  in  corrosive  locations. 

1 1 1 .60—25     Switches  and  circuit  breakers 

111.60-25 (a)     General  requirements. 

111.60-25 (a)  (1)  Grounded  conductor. 
No  switch  or  circuit  breaker  shall  disconnect 
the  grounded  conductor  of  a  circuit  unless  the 
switch  or  circuit  breaker  simultaneously  discon- 
nects the  ungrounded  conductor  or  conductors. 

111.60-25(a)(2)  Three-way  and  four- 
loay  switches.  Three-way  and  four-way 
switches  shall  be  so  wired  that  all  switching  is 
done  only  in  the  ungrounded  circuit  conductor. 

111.60-25 (a)  (3)  Enclosures.  Switches 
and  circuit  breakers,  except  pendant  and  sur- 
face type  snap  switches  and  knife  switches 
momited  on  an  open-face  switchboard  or  panel- 
board,  shall  be  of  the  externally  operative  type 
enclosed  in  metal  boxes  or  cabinets. 

111.60-25 (a)  (4)  Position  of  knife 
switches.  Single-throw  knife  switches  shall  be 
so  placed  that  gravity  will  not  tend  to  close 
them.  Double-throw  knife  switches  may  be 
mounted  so  that  the  throw  will  be  either  vertical 
or  horizontal  as  preferred,  but  if  the  throw  be 
vertical  a  locking  device  shall  be  provided  which 
will  insure  the  blade  remaining  in  the  open 
position  when  so  set. 

111.60-25 (a)  (5)  Circuit  connections. 
Knife  switches,  unless  of  the  double-throw  type, 
shall  be  so  connected  that  the  blades  are  dead 
when  the  switch  is  in  the  open  position.  Cir- 
cuits shall  be  connected  to  the  fuse  end  of 
switches  and  to  the  coil  end  of  circuit  breakers, 
except  that  generators  or  incoming  feeders  may 
be  connected  io  either  end  of  circuit  breakei-s. 

1 1 1 .60-25 ( a, )  ( () )  A cressibility  and 
grouping.  Svvilchcs  and  circuit  breakers,  so  far 
as  practicable,  shall  be  readily  accessible  and 
shall  be  grouped. 

111.60-25(a)  (7)  Circuit  breakers  as 
avntches.     A  cintuit  breaker  operable  directly 
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by  applying  the  han(J  to  a  lever  or  handle  may 
serve  as  a  switch  provided  it  has  the  number 
of  poles  required  for  such  switch. 

111.60-25(a)  (8)  Grounding  of  enclos- 
ures. Enclosures  for  switches  or  circuit  break- 
ers shall  be  grounded. 

111.60-25 (a)  (9)  Knife  switches. 
Knife  switches  rated  for  more  than  1,200  am- 
peres at  250  volts  or  less,  and  for  more  than 
600  amperes  at  251  to  600  volts  shall  be  used 
only  as  isolating  switches  and  shall  not  be 
opened  under  load.  To  interrupt  currents 
greater  than  1,200  amperes  at  250  volts  or  less, 
or  600  amperes  at  251  to  600  volts,  a  circuit 
breaker  or  a  switch  of  special  design  approved 
for  such  purpose  shall  be  used.  Knife  switches 
of  lower  rating  may  be  used  as  general-use 
switches  and  may  be  opened  under  load. 
Motor-circuit  switches  may  be  of  the  knife- 
switch  type.  (See  Paragraphs  111.45-30  (d), 
(e)and(f).) 

111.60-25 (a)  (10)  Bating  of  snap 
switches.  Snap  switches  shall  be  rated  as  de- 
scribed in  this  subparagraph  depending  upon 
the  load  controlled. 

111.60-25  (a)  (10)  (i)  Noninductive 
loads.  For  noninductive  loads  other  than 
tungsten-filament  lamps,  switches  shall  have  an 
ampere  rating  not  less  than  the  ampere  rating 
of  the  load. 

111.60-25 (a)  (10)  (ii)  Tungsten  -  fla- 
ment  lamp  loads.  For  tungsten-filament  lamp 
loads,  and  for  combined  tungsten-filament  and 
noninductive  loads,  switches  shall  have  a  "T" 
rating  not  less  than  the  ampere  rating  of  the 
load. 

111.60-25(a)(10)(iii)  Inductive 
loads.  Switches  controlling  inductive  loads 
shall  have  an  ampere  rating  twice  the  ampere 
rating  of  the  load  unless  they  are  of  a  type 
approved  as  part  of  an  assembly  or  for  the 
purpose  employed. 

111.60-25_(a)  (10)  (iv)  Motor  -  circuit 
switches.  For  switches  controlling  motors  see 
Section  111.45-30  and  Subparagraph  (b)  (4) 
of  this  Section. 

111.60-25  (b)    Detail  requirements. 

111.60-25(b)(l)  Circuit  breakers.  Cir- 
cuit breakers  shall  coniply  witli  Paragraph 
111.55-15(e). 

1 1 1.60-25 (b)  (2)  Knife  sio itches.  The 
construction  of  knife  switches  shall  confomi 
to  the  requirements  of  Underwriters"  Labora- 
tories, Inc.,  Standard  for  Knife  Switches. 

111.60-25 (b)(3)  Snap  sioitches.  The 
construction  of  snap  switches  shall  conform 
witli  the  requirements  of  Underwriters"  Labora- 
tories, Inc.,  Standard  for  Snap  Switches  and 
the  switches  shall  be  so  labeled.    The  switches. 


when  installed  in  an  outlet  box  and  wired  shall 
have  minimum  spacing  between  live  parts  and 
ground  of  one- fourth  inch,  through  air  or  over 
surfaces  for  potentials  of  250  volts  or  less. 

111.60-25  (b)(4)  Enclosed  switches. 
Enclosed  switches  shall  conform  to  the  require- 
ments of  Underwriters'  Laboratories,  Inc., 
Standard  for  Enclosed  Switches,  except  that 
sheet  metal  enclosures  shall  not  be  employed  for 
use  in  corrosive  locations  unless  one  of  the  con- 
ditions covered  in  this  subparagraph  is  com- 
plied with. 

111.60-25  (b)  (4)  (i)  The  enclosure  is 
fabricated  of  corrosion-resistant  material. 

111.60-25 (b)  (4)  (ii)  The  enclosure  is 
fabricated  of  sheet  steel  not  less  than  one-eighth 
inch  in  thickness  and  hot  dip  galvanized  after 
fabrication. 

111.60-25  (b)  (4)  (iii)  The  enclosure 
is  fabricated  of  sheet  steel  not  less  than  three- 
sixteenths  inch  in  thickness  and  given  a  corro- 
sion-resistant finish  in  accordance  with  Section 
110.15-40  of  this  Subchapter. 

1 1 1 .60-26     Shore  connection  boxes 

111.60-26 (a)  Shore  connection  boxes  shall 
be  of  ample  size  to  accommodate  the  connections 
of  the  portable  and  fixed  cables,  and  shall  be  of 
watertight  construction  when  installed  in  damp 
or  wet  locations. 

111.60-26 (b)  Shore  connection  boxes  for 
installation  in  corrosive  locations  shall  not  be 
constructed  of  sheet  metal  unless  the  conditions 
of  Subdivision  111.60-25 (b)  (4)  (i),  (ii),  or 
(iii)  are  met. 

111.60-26  (c)  The  minimum  spacing  be- 
tween live  parts  and  between  live  parts  and 
ground  in  shore  connection  boxes  shall  meet  the 
requirements  of  Table  111.35-5  (d).  Means 
other  tlian  friction  between  parts  shall  be  pro- 
vided to  prevent  cable  lugs  from  rotating. 

111.60-26 (d)  Shore  connection  boxes  shall 
be  arranged  for  bottom  entrance  of  portable 
cable  and  shall  provide  a  protected  enclosure 
while  in  use. 

111.60-30     Receptacle    outlets    and    attach- 
ment plugs 

-^  11 1.60-30 (a)  Receptacle  outlets  and 
attachment  plugs  for  the  attachment  of  portable 
lamps,  tools,  and  similar  apparatus  supplied  as 
ship's  equipment  and  operating  at  100  volts  or 
more,  shall  provide  a  grounding  pole  and  a 
grounding  conductor  in  the  portable  cord  to 
ground  the  dead  metal  parts  of  the  portable  ap- 
paratus. For  portable  devices  made  entirely  of 
nonconducting  material  or  so  constructed  that 
dead  metal  parts  will  not  become  energized 
under  any  conditions,  the  grounding  conductor 
in  the  portable  cord  and  the  grounding  pole  of 
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the  attachment  plug  need  not  be  furnished. 
Portable  apparatus  shall  be  deemed  to  be  any 
apparatus  served  by  means  of  a  flexible  exten- 
sion cord,  whether  the  apparatus  is  permanently 
mounted  or  not. 

111.60-30 (b)  Receptacle  outlets  provided 
for  the  convenience  of,  and  located  in  quarters 
for  passengers  or  crew  for  connecting  portable 
appliances  operating  at  100  volts  or  more,  shall 
provide  a  grounding  pole.  ^ 

111.60-30  (c)  Receptacle  outlets  of  the  type 
providing  a  grounding  pole  shall  be  of  a  dis- 
tinctive design  that  will  not  permit  the  dead 
metal  parts  of  portable  apparatus  to  be  con- 
nected to  a  live  conductor. 

111.60-30 (d)  Receptacle  outlets  for  use  in 
damp  or  wet  locations  shall  be  so  designed  that, 
when  the  plug  is  in  place^  the  plug  will  be  held 
in  positive  contact  and  will  establish  and  main- 
tain a  watertight  integrity  of  the  enclosure. 

111.60-30 (e)  Receptacle  outlets  for  use  in 
damp  or  wet  locations  shall  be  so  designed  that, 
when  the  plug  is  not  in  place,  the  plug  opening 
may  be  closed  to  establish  and  maintain  a 
watertight  integrity  of  the  enclosure.  Where 
threaded  caps  are  used  for  this  purpose,  the  cap 
shall  be  mechanically  fastened  to  the  cover  or 
enclosure  by  a  strong  link  or  hinged  strap. 

111.60-30 (f)  Receptacle  outlets  for  use  in 
locations  exposed  to  the  weather  shall  be  so  de- 
signed that  Avith  the  plug  opening  uncovered, 
water  Avill  not  collect  in  the  interior  of  the  box. 

111.60-30(g)  Receptacle  outlets  for  use  in 
locations  where  accessible  to  other  than  qualified 
persons  shall,  with  the  plug  opening  uncovered, 
present  no  live  parts.  Any  screw,  rivet,  contact, 
or  the  like  which  is  accessible  and  in  electrical 
connection  with  any  live-metal  part  shall  be 
located  in  a  hole  not  more  than  %2-inch  in  diam- 
eter and  recessed  not  less  than  %6"irich  in  the 
clear. 

*111.60-30(h)  When  it  is  necessary  to 
transmit  current  in  one  direction  between  two 
receptacle  outlets  by  means  of  a  portable  cable 
with  a  plug  on  each  end  (such  as  a  battery 
charging  lead  between  a  receptac-le  outlet  on  a 
ship  and  a  re<.eptacle  outlet  in  a  lifeboat),  the 
plug  which  may  be  energized  when  not  inserted 
in  tlie  re/'optacle  outlet,  shall  be  of  the  female 
type.  When  receptacle  outlets  may  be  used  as 
a  source  of  power  as  well  as  to  receive  power 
(.such  as  the  rer-eptacles  f)U  barges  that  may  have 
to  sujjply  i)f)W('r  to  adjoining  barges  in  some 
niake-in)s  and  receive  power  from  the  towboat 
or  adjoining  barge  in  other  make-ups)  the  re- 
f«ptacle.s  shall  he  of  the  male,  reverse  .servicx; 

'  Appllrnhlp  to  vchhcIk  oonlrnntMl  for  on  or  nftcr  Jan.  1, 
18*4  Vr.i<M«-lH  ronfrnrfcd  for  bffon-  Jan.  1,  1004,  noed  not 
provide  H  type  with  (rroiindlnK  pole  If  opcratlDK  at  125  voltn 
or  \f%m 


type.  Plugs  of  associated  portable  cable  shall 
be  of  the  female  type  and  shall  be  provided  at 
both  ends  of  the  portable  lead.  The  female  type 
plug  specified  in  this  paragraph  shall  comply 
with  the  requirements  of  paragraph  (g)  of  this 
section. 

111.60-30(1)  A  receptacle  outlet  in- 
stalled on  a  lifeboat  for  the  purpose  of  connect- 
ing it  to  the  ship's  electrical  system  shall  be  of 
a  type  that  will  permit  the  plug  to  pull  free 
should  the  lifeboat  be  lowered. 

111.60-30(j)  Where  receptacle  outlets  on 
a  ship  are  connected  to  different  potentials,  or  to 
different  types  of  potentials,  receptacle  outlet 
types  shall  be  selected  so  that  a  portable  device 
cannot  be  plugged  into  a  receptacle  outlet  of 
an  unsuitable  potential. 

111.60-30(k)  Receptacle  outlets  and  plugs 
for  use  in  damp  or  wet  locations  shall'  be  con- 
structed of  corrosion- resistant  material (s),  or 
of  a  material  (s)  with  a  corrosion-resistant 
finish  (es),  except  that  receptacle  outlets  and 
plugs  for  use  in  corrosive  locations  shall  be 
constructed  of  corrosion-resistant  material (s). 

Ill  .60-30  ( 1 )  Receptacle  outlets  and  plugs 
when  installed  and  wired  shall  have  a  minimum 
spacing  between  live  parts  and  ground  of 
14-inch  through  air  or  over  surface  for  poten- 
tials of  250  volts  or  less. 

111.60-30 (m)  Interior  units  of  receptacle 
outlets  and  plugs  shall  conform  to  the  re- 
quirements of  Underwriters'  Laboratories, 
Inc.,  Standard  for  Attachment  Plugs  and 
Receptacles. 

^1 1 1 .60-35     Lighting  fixtures 

111.60-35 (a)     General  Requirements. 

111.60-35(a)(l)  Construction  details 
shall  be  in  accordance  with  Underwriters'  Lab- 
oratories, Inc.,  Standard  for  Marine  Type  Elec- 
tric Lighting  Fixtures  Subject  595. 

111.60-35 (a)  (2)  Open  arc  lamps  shall 
not  be  used  for  applications  other  than  for 
searchlights  and  for  motion  picture  projectors. 

111.60-35(a)(3)  Fixture  globes  shall 
be  protected  by  guards  except  in  living  quarters, 
wheelhouse,  gyro  room,  radio  room,  galley,  and 
similar  spaces  where  not  subject  to  mechanical 
damage.  The  lamps  of  incandescent  lighting 
fixtures  located  in  propulsion  machinery  spaces, 
boiler  spaces,  and  other  spaces  where  flammable 
liquids  are  piped  under  pressure  shall  be  pro- 
tected by  globes,  or  by  similar  means,  that  will 
prevent  a  lic|uid  from  impinging  directly  on  the 
lamp  bulb  when  sprayed  on  the  fixture  from 
any  direction. 

111.60-35(a)(4)  Fixtures  .shall  be  of 
such  construction,  or  so  installed,  that  the  con- 
ductors in  outlet  Imxes  will  not  be  subjected  to 
temi)errttures  greater  than  that  for  which  the 


(64) 


ELECTRICAL    SYSTEM — GENERAL    REQUIREMENTS 


§  1 1 1 .60^0(a)(4) 


conductors  are  approved  (75°  C.  for  rubber 
insulated  conductors,  85°  C.  for  varnished-cam- 
bric insulated  and  mineral-insulated  conduc- 
tors, 95°  C.  for  asbestos-vamished-cambric  in- 
sulated conductors,  and  105°  C.  for  MILr-C- 
2194  type  SGA  cable) .  For  the  purpose  of  this 
section,  an  ambient  temperature  of  25°  C.  will 
be  assumed  for  passenger  and  crew  quarters, 
public  spaces,  cargo  spaces,  and  open  deck  areas, 
an  ambient  temperature  of  40°  C.  will  be  as- 
sumed for  auxiliary  machinery  and  work 
spaces,  and  an  ambient  temperature  of  50°  C. 
will  be  assumed  for  the  engine  and  boiler  rooms. 

111.60-35 (a)  (5)  Fixtures  shall  be  so 
constructed,  or  installed,  or  equipped  with 
shades  and/or  guards  that  combustible  material 
will  not  be  subjected  to  temperatures  in  excess 
of  90°  C. 

111.60-35 (a)  (6)  Fixtures  shall  not  be 
used  as  connection  boxes  for  circuits  other  than 
the  branch  circuit  supplying  the  fixture  except 
that  two  or  more  circuits  may  supply  the  fixture 
when: 

111.60-35 (a)  (6)  (i)  One  or  more 
lamps  of  a  multilamp  fixture  are  supplied  from 
an  emergency  lighting  circuit;  or 

111.60-35 (a)  (6)  (ii)  When  the  num- 
ber of  lamps  of  a  fixture  exceeds  the  capacity  of 
a  single  circuit.  When  more  than  one  circuit  is 
employed  in  a  fixture,  the  circuits  shall  be  as 
widely  separated  as  possible  and  the  ditferent 
circuits  clearly  identified  at  terminal  points. 
Also  see  Subparagraph  111.50-20  (c)  (5). 

111.60-35  (a)  (7)     For    wiring    of    ex- 
plosionproof  equipment  see  Section  111.60-40. 
111.60-35  (b)      Lighting     fixture     instal- 
lations. 

111.60-35  (b)  (1)  Fixtures  installed  in  lo- 
cations exposed  to  the  weather  and  in  other  lo- 
cations occasionally  exposed  to  splashing  water 
shall  be  of  watertight  construction.  Fixtures 
installed  in  other  wet  or  damp  locations  shall 
be  of  at  least  dripproof  construction  as  in- 
stalled. 

111.60.35  (b)  (2)  Any  combustible  bulk- 
liead  or  ceiling  finish  exposed  between  the  edge 
of  a  fixture  canopy  or  pan  and  the  outleit  box 
shall  be  covered  with  noncombustible  material. 

111.60-35(b)  (3)  In  a  completed  instal- 
lation, each  outlet  box  shall  be  provided  with  a 
cover  unless  it  is  covered  by  means  of  a  fixture 
canopy,  lampholder,  or  similar  device. 

111.60-35(b)(4)  Fixtures,  lamphold- 
ers,  and  receptacle  outlets  shall  be  securely  sup- 
ported. Fixtures  shall  not  be  supported  by  the 
screw  shell  of  a  lampholder. 

111.60-35 (b)  (5)  Pendent  fixtures  shall 
be  suspended  by,  and  supplied  through  threaded 
rigid  conduit  stems. 


111.60-35 (b)(6)  Table  lamps,  desk 
lamps,  floor  lamps,  and  similar  equipment  shall 
be  secured  in  place  to  prevent  displacement  by 
the  roll  or  pitch  of  the  vessel. 

111.60-35  (c)     Grounding      of      lighting 
equipment. 

111.60-35  (c)  (1)  Lighting  equipment 
(including  fixtures)  shall  be  grounded. 

111.60-35  (c)(2)  Equipment  shall  be 
considered  as  grounded  when  mechanically  con- 
nected in  a  permanent  and  effective  manner  to 
the  metal  structure  of  the  ship,  the  armor  of 
armored  cable,  or  a  grounding  connector. 

-;(^1 1 1 .60-40     Wiring  methods  and  materials 
for  hazardous  locations 

111.60^0  (a)     General. 

111.60^0(a)  General.  (1)  The  provi- 
sions of  this  section  apply  to  locations  in  which 
equipment  and  wiring  are  subjected  to  the  con- 
ditions indicated  by  the  classifications  covered 
by  Subparagraphs  (8)  through  (10)  of  this 
paragraph.  It  is  necessary  that  each  compart- 
ment or  area  containing  electrical  equipment  be 
considered  individually  in  order  to  determine  its 
hazard  classification.  Except  as  modified  by 
this  section,  all  other  applicable  rules  con- 
tained in  this  subchapter  shall  apply  to  elec- 
trical equipment  and  wiring  installed  in 
hazardous  locations. 

111.60-40(a)(2)  The  term  "explosion- 
proof"  as  used  in  this  section  shall  mean  en- 
closed in  a  case  which  is  capable  of  withstanding 
an  explosion  of  a  specified  gas  or  vapor  which 
may  occur  within  it,  and  of  preventing  the  igni- 
tion of  the  specified  gas  or  vapor  surrounding 
the  enclosure  by  sparks,  flashes  or  explosions  of 
the  gas  or  vapor  within. 

111.60^0(a)(3)(i)  The  term  "in- 
trinsically safe"  when  used  with  instruments 
and  equipment  or  wiring  shall  mean  such  in- 
struments and  equipment  or  wiring  that  is  in- 
capable of  releasing  sufficient  electrical  or 
thermal  energy  under  normal  or  abnormal  con- 
ditions to  cause  ignition  of  a  specific  hazardous 
atmospheric  mixture  in  its  most  easily  ignited 
concentration. 

111.60^0  (a)  (3)  (ii)  Intrinsically 
safe  instruments  and  equipment  or  wiring  may 
be  installed  in  any  hazardous  area  for  which 
it  has  been  approved  by  the  Commandant,  It 
may  be  used  m  lieu  of  explosionproof  equip- 
ment. Detailed  requirements  are  contained  in 
Section  111.65-3. 

111.60-40(a)(4)  Through  the  exercise 
of  ingenuity  in  the  layout  of  electrical  installa- 
tions for  hazardous  locations,  it  is  frequently 
possible  to  locate  much  of  the  equipment  in  less 
hazardous  or  in  nonhazardous  areas  and  thus 
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reduce  the  amount  of  special  equipment  re- 
quired. The  amount  of  electrical  equipment 
or  wiring  in  hazardous  locations  shall  be 
minimized. 

111.60-40 (a)  (5)  The  intent  of  this  sec- 
tion is  to  require  a  form  of  construction  of 
equipment,  and  of  installation  that  will  insure 
safe  performance  under  conditions  of  proper 
use  and  maintenance.  It  is  necessary,  there- 
fore, that  more  than  ordinary  care  be  exercised 
with  regard  to  the  installation  and  maintenance 
of  equipment  and  wiring  in  hazardous  areas. 

111.60^0(a)  (6)  Explosionproof  switch- 
es and  switches  controlling  explosionproof 
equipment  shall  have  a  pole  for  each  circuit 
conductor. 

111.60-40(a)  (7)  The  explosive  charac- 
teristics of  various  atmospheric  mixtures  of 
hazardous  gases,  vapors,  and  dusts  depend  on 
the  specific  hazardous  material  involved.  It  is 
necessary,  therefore,  that  equipment  be  designed 
not  only  for  the  class  of  location  but  also  for  the 
specific  gas,  vapor  or  dust  that  will  be  present. 
For  the  purpose  of  approval,  the  following 
atmospheric  mixtures  have  been  grouped  on  the 
basis  of  their  explosive  characteristics: 

Group  A,  Atmospheres  containing  acetylene ; 

Group  B,  Atmospheres  containing  hydrogen,  or  gases 
or  vapors  of  equivalent  hazard,  such  as  manufactured 
gas; 

Group  C,  Atmospheres  containing  ethyl  ether  vapor ; 

Group  D,  Atmospheres  containing  gasoline,  petro- 
leum, naphtha,  alcohols,  acetone,  lacquer  solvent  va- 
pors, and  natural  gas ; 

Group  E,  Atmospheres  containing  metal  dust ; 

Group  F,  Atmospheres  containing  carbon  black,  coal 
or  coke  dust ;  and 

Group  G,  Atmospheres  containing  grain  dust. 

111. 60-40 (a)  (8)  Class  I  locations  are 
those  in  wliich  flammable  gases  or  vapors  are  or 
may  be  present  in  the  air  in  quantities  sufficient 
to  produce  explosive  or  ignitible  mixtures. 
Class  I  locations  shall  include  the  following. 

111.60-40(a)  (8)  (i)  Class  I,  Division 
1,  Locations:  {a)  in  which  hazardous  concen- 
trations of  flammable  gases  or  vapors  exist  con- 
tinuously, intermittently,  or  periodically  under 
norrrijil  operating  conditions;  (h)  in  which  haz- 
ardous f^onr-entrations  of  such  gases  or  vapors 
may  exist  frequently  because  of  repair  or  main- 
tenan((!  operations  or  because  of  leakage;  or 
(c)  in  which  breakdown  or  faulty  operation 
of  equipment  or  processes  which  may  re- 
lease hazardous  coiu^ntrations  of  flannnable 
gjuses  or  vanors,  might  also  cause  simultaneous 
failure  of  electrical  e<juipment.  'Hiis  classifica- 
tion would  usually  include  locations  such  as 
cargo  tanks,  cargr>  puirii>roorns,  con'crdarn  areas, 
and  in  w>trie  cases  o[)en  deck  areas,  storage  and 
mixing  nHmm   for  paint  and  allied  pnxlucts. 


storage  rooms  for  oil,  oil  lamps  and  the  like, 
battery  rooms,  and  hospital  operating  rooms  in 
which  combustible  anesthetics  may  be  admin- 
istered. 

111.60^0(a)  (8)  (ii)  Class  I,  Divi- 
sion 2,  Locations:  [a)  in  which  flammable  vola- 
tile liquids  or  flammable  gases  are  handled, 
processed  or  used,  but  in  which  the  hazardous 
liquids,  vapors,  or  gases  will  normally  be  con- 
fined within  closed  containers  or  closed  systems 
from  which  they  can  escape  only  in  case  of  ab- 
normal operation  of  equipment;  (5)  in  which 
hazardous  concentrations  of  gases  or  vapors  are 
normally  prevented  by  positive  mechanical  ven- 
tilation, but  which  might  become  hazardous 
through  failure  or  abnormal  operation  of  the 
ventilating  equipment;  or  [c)  which  are  adja- 
cent to  Class  I,  Division  1  locations,  and  to 
which  hazardous  concentrations  of  gases  or 
vapors  might  occasionally  be  communicated  un- 
less such  communication  is  prevented  by  ade- 
quate positive-pressure  ventilation  from  a 
source  of  clean  air,  and  effective  safeguards 
against  ventilation  failure  are  provided.  This 
classification  would  usually  include  locations 
where  flammable  volatile  liquids  or  flammable 
gases  or  vapors  are  used,  but  which  in  the  judg- 
ment of  the  Commandant  would  become  haz- 
ardous only  in  case  of  an  accident  or  of  some 
unusual  operating  conditions.  The  quantity  of 
hazardous  material  that  might  escape  in  case  of 
accident,  the  adequacy  of  ventilating  equipment, 
and  the  total  area  involved  shall  receive  con- 
sideration in  determining  the  classification  and 
extent  of  each  hazardous  area. 

111.60-40 (a)  (8)  (iii)  Special  limita- 
tions and  requirements  for  electrical  installa- 
tions in  hazardous  locations  on  tank  vessels  are 
contained  in  Subpart  111.70  of  this  part. 

111.60-40(a)  (9)  Class  II  locations  are 
those  in  which  combustible  dust  is  or  may  be  in 
the  air  continuously,  intermittently,  or  periodi- 
cally under  normal  conditions,  in  quantities 
sufficient  to  produce  explosive  or  ignitible  mix- 
tures. 

111.60-4O(a)(9)(i)  This  classifica- 
tion would  usually  include  the  working  areas 
handling  bulk  grain  and  similar  products,  coal 
pulverizing  plants  (except  where  the  pulveriz- 
ing equii)ment  is  essentially  dusttight),  and  the 
like. 

111.60-40(a)(10)  Class  \l\  locations 
are  those  in  which  easily  ignitible  fibers  or  ma- 
terials producing  combustible  flyings  are  han- 
dled or  used. 

lll.(;0  'l()(a)(10)(i)  Easily  ignitible 
fibers  and  combust  ible  flyings  will  include  rayon, 
cotton  (including  cotton  linters  and  cotton 
waste),  sisal  or  heneciuen,  istle,  jute,  hemp,  tow, 
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cocoa  fiber,  oakum,  baled  waste,  kapok,  Spanish 
moss,  excelsior,  sawdust,  and  other  materials  of 
similar  nature. 

111.60-40(a)  (10)  (ii)  Class  III  loca- 
tions will  usually  include  areas  where  the  above 
products  are  handled  in  bulk,  and  in  carpenter 
shops  and  similar  locations. 

111.60-40(a)(ll)  Wliere  it  is  specified 
in  this  section  that  equipment  shall  be  approved 
for  Class  I  or  Class  II  locations,  approval  by 
an  independent  testing  laboratory  is  required. 
This  approval  shall  be  based  on  the  tests  out- 
lined in  the  Underwriters'  Laboratories,  Inc. 
Standards  for  Industrial  Control  Equipment 
for  Use  in  Hazardous  Locations,  Subject  698. 
Equipment  that  bears  the  Underwriters'  Lab- 
oratories, Inc.  label  is  acceptable  for  the  class 
of  hazardous  locations  indicated  on  the  label. 

111.60^0 (b)  Electrical  installations  in 
Class  /,  Division  i.  Groups  A,  B.  C,  and  D  haz- 
ardous locations. 

111.60-40  (b)  (1)  Meters^  instruments 
and  relays.  Meters,  instruments  and  relays,  in- 
cluding kilowatt-hour  meters,  instrument  trans- 
formers and  resistors,  rectifiers  and  thermionic 
tubes,  shall  be  provided  with  explosionproof  en- 
closures approved  for  Class  I  locations. 

111.60^^  (b)(2)  Switches.,  circuit 
breakers.,  motor  controllers  and  fuses.  Switches, 
circuit  breakers,  motor  controllers  and  fuses, 
including  pushbuttons,  relays  and  similar  de- 
vices, shall  be  provided  with  enclosures,  and  the 
enclosures  in  each  case  together  with  the  en- 
closed equipment,  shall  be  approved  as  a  com- 
plete assembly  for  use  in  Class  I  locations. 

111.60--40(b)  (3)  Control  transfoTTners 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  together  with  any  switching  mecha- 
nism associated  with  them,  shall  be  provided 
with  explosionproof  enclosures  approved  for 
Class  I  locations. 

111.60^^  (b)  (4)  Motors  and  generators. 
Motors,  generators  and  other  rotating  electrical 
machinery'  shall  be  of  enclosed  explosionproof 
type  approved  for  Class  I  locations. 

111.60^0(b)(5)  Lighting  fixtures. 
Each  lighting  fixture  shall  be  approved  as  a 
complete  assembly  for  Class  I  locations,  and 
shall  be  clearly  marked  to  indicate  the  maxi- 
mum wattage  of  lamps  for  which  it  is  approved. 
Fixtures  intended  for  portable  use  shall  be  spe- 
cifically approved  as  a  complete  assembly  for 
that  use. 

Ill  .60^0  ( b )  ( 5 )  ( i )  Mechanical  in- 
jury. Each  fixture  shall  be  protected  against 
mechanical  injury  by  a  suitable  guard.  Pendent 
fixtures  having  rigid  conduit  stems  longer  than 


12  inches  shall  have  permanent  and  effective 
bracing  against  lateral  displacement. 

111.60^0(b)(5)(ii)  Supports. 
Boxes,  box  assemblies,  or  fittings  used  for  the 
support  of  lighting  fixtures  shall  be  approved 
for  the  purpose  and  for  Class  I  locations. 

111.60-40(b)  (6)  Appliances^  fixed  and 
portable.  Appliances,  including  electrically 
heated  and  motor-driven  appliances,  shall  be 
approved  for  Class  I  locations. 

111.60-40  (b)(7)  FlexibU  cords.  A 
flexible  cord  may  be  used  only  for  connections 
between  a  portable  lamp  or  a  portable  appliance 
and  the  fixed  portion  of  its  supply  circuit,  and, 
where  used,  shall  be  of  a  type  approved  for  extra 
hard  usage ;  shall  contain,  in  addition  to  the  con- 
ductors of  the  circuit,  a  grounding  conductor, 
shall  be  connected  to  terminals  or  to  supply  con- 
ductors in  an  approved  manner,  shall  be  sup- 
ported by  clamps  or  by  other  suitable  means  in 
such  a  manner  that  there  will  be  no  tension  on 
the  terminal  connections,  and  shall  be  provided 
with  suitable  seals  where  the  flexible  cord  enters 
boxes,  fittings,  or  enclosures  of  the  explosion- 
proof  type. 

111.60-40 (b)  (7)  (i)  Where  flexible 
cords  may  be  exposed  to  liquids  having  a 
deleterious  effect  on  rubber,  they  shall  be  of  a 
type  approved  for  use  under  such  conditions. 

111.60-40(b)  (8)  Receptacle  and  attach- 
tnent  plugs.  Receptacles  and  attachment  plugs 
shall  be  of  the  polarized  type  providing  for  con- 
nection to  the  grounding  conductor  of  the 
flexible  cord  and  shall  be  approved  for  Class  I 
locations. 

111.60-40 (b)  (9)  Signal.,  alarm^  remote- 
control  and  commAinication  systems.  Signal, 
alarm,  remote-control  and  communication  sys- 
tems, irrespective  of  voltage,  shall  be  approved 
for  Class  I  locations. 

111.60^0(b)(10)     Wiring  methods. 
111.60-40(b)(10)(i)     Electric    cables 
shall   be  leaded   and   armored,  or  impervious 
sheathed    and    armored,    or   mineral-insulated 
metal  sheathed. 

111.60-40 (b)  (10)  (ii)  The  cable  en- 
trance to  each  explosionproof  device  shall  be 
sealed  to  prevent  the  passage  of  gases,  vapors,  or 
flame  from  within  the  explosionproof  enclosure. 
111.60-40(b)(10)(iii)  The  seal  fit- 
ting shall  be  located  as  close  as  practicable  to, 
but  in  no  case  more  than  18  inches  from,  the 
enclosure,  and  shall  be  connected  thereto  by 
means  of  a  short  length  of  rigid  metal  conduit 
with  threaded  explosionproof  joints  each  having 
at  least  5  full  threads  engaged.  Type  MI  cables, 
however,  shall  enter  enclosures  directly  through 
explosionproof  fittings  especially  approved  for 
Class  I  locations. 
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111.60-40(b)(10)(iv)  Except  for 
type  MI  cables,  all  cable  covering  except  the 
individual  conductor  insulation  shall  be  re- 
moved in  way  of  the  seal  fitting,  and  the  seal 
fitting  filled  with  a  sealing  compound. 

111.60-40(b)(10)(v)  The  sealing 
compound  shall  be  approved  for  the  purpose, 
shall  not  be  effected  by  the  surrounding  atmos- 
phere or  liquids,  and  shall  not  have  a  melting 
point  of  less  than  93  degrees  C. 

111.60^(b)(10)(vi)  In  the  com- 
pleted seal,  the  minimum  thickness  of  the  seal- 
ing compound  shall  be  not  less  than  the  trade 
size  of  the  conduit,  and  in  no  case  less  than  % 
inch. 

111.60-40 (b)  (10)  (vii)  Splices  and 
taps  shall  not  be  located  in  the  seal  fitting,  nor 
shall  other  fittings  in  which  splices  or  taps  are 
made  be  filled  with  compound. 

111.60-40  (c)  Electrical  installations  in 
Class  I.  Division  2,  Groups  A,  5,  C,  and  D 
hazardous  locations. 

111.60-40 (c)  (1)  Equipment  with  slid- 
ing contacts  or  contacts  for  making  or  breaking 
current,  relays^  sioitches.,  circuit  breakers^  motor 
controllers,  and  fuses.  All  switching  and  cur- 
rent interrupting  mechanisms  shall  be  provided 
with  explosionproof  enclosures  approved  for 
Class  I  locations,  unless  provided  with  nonex- 
plosionproof  enclosures  otherwise  suited  to  the 
location  where  installed  with  features  described 
in  subparagraph  (2)  of  this  paragraph,  and 
interruption  of  current  occurs  in  a  chamber 
hermetically  sealed  against  the  entrance  of  gases 
and  vapors  or  the  current  interrupting  contacts 
are  oil  immersed  and  the  device  is  approved  for 
the  location. 

111.60^0(c)  (2)  Meters,  instrwments, 
transformers,  resistors,  thermionic  tubes,  sole- 
noids, and  impedance  coils.  Equipment  which 
does  not  incorporate  sliding  or  make  and  break 
contacts  shall  be  provided  with  explosionproof 
enclosures  approved  for  Class  I  locations,  unless 
provided  with  nonexplosionproof  enclosures 
otherwise  suited  to  the  location  where  installed 
with  vents  adequate  to  permit  prompt  escape  of 
any  gases  or  vapors.  The  maximum  operating 
t(^mperature  of  any  exposed  surface  shall  not 
exrecd  HO  percent  of  the  ignition  temperature 
in  degrees  centigrade  of  the  gas  or  vapor  in- 
volved. 

Ill  .60-40  (c)(3)  Motors  and  generators. 
-Motors,  generators  and  other  rotating  electrical 
machinery  in  whir-h  are  employed  sliding  con- 
tacts, centrifugal  or  other  type.s  of  switching 
me/tlianism  (including  motor  overcurrent  de- 
vifi!s),  or  integral  resistance  devices,  either 
while  starting  or  while  running,  shall  be  of  en- 
<\(h^a\  explosionproof  type  ajjproved  for  Class 


I  locations.  Non-explosionproof  enclosed  mo- 
tors such  as  squirrel  cage  induction  motors 
without  brushes,  switching  mechanisms,  etc.,  are 
permitted. 

111.60-40(c)  (4)  Lighting  fixPwres. 
Each  lighting  fixture  shall  either  be  approved 
for  Class  I  locations  or  shall  be  provided  with 
globes  and  guards  and,  under  normal  operating 
conditions,  the  lamps  shall  not  reach  surface 
temperatui'es  exceeding  eighty  percent  (80%) 
of  the  ignition  temperature  in  degrees  Centi- 
grade of  the  gas  or  vapor  involved.  Pendent 
fixtures  shall  be  in  accordance  with  paragraph 
(b)  (5)  (i)  of  this  section. 

111.60^0(c)  (5)  Appliances,  fixed  arid 
portable.  Motors,  switches,  circuit  breakers  and 
fuses  shall  conform  to  subparagraphs  (1) 
through  (3)  of  this  paragraph.  Electrically 
heated  appliances  shall  be  approved  for  Class 
I  locations. 

111.60-40(c)  (6)  Flexible  cords.  Flex- 
ible cords  shall  conform  to  paragraph  (b)  (7) 
of  this  section. 

111.60^0(c)(7)  Receptacles  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  conform  to  paragraph  (b)(8)  of 
this  section. 

111.60^0(c)(8)  Wiring  methods.  Ex- 
plosionproof enclosures  and  equipment  shall 
conform  to  subparagraph  (b)  (10)  of  this  para- 
graph. Nonexplosionproof  equipment  and  en- 
closures shall  conform  to  Section  111.60-15. 

111.60-40  (d)     Electrical    installatioTis    in 
Class  II  hazardous  locations. 

111.60-i0(d)(l)  Switches,  circuit 
breakers,  motor  controllers,  and  fuses. 
Switches,  circuit  breakers,  motor  controllers 
and  fuses,  including  pushbuttons,  relays  and 
similar  devices,  which  are  intended  to  interrupt 
current  in  the  normal  performance  of  the  func- 
tion for  which  they  are  installed,  or  which  are 
installed  where  dusts  of  an  electrically  conduct- 
ing nature  may  be  present,  shall  be  provided 
with  dust  tight  enclosures  approved  for  Class  II 
locations. 

111.60-40(d)(l)(i)  Disconnect- 
ing and  isolating  switches  containing  no  fuses 
and  not  intended  to  interrupt  current,  and 
which  are  not  installed  where  dust  may  be  of 
an  electrically  conducting  nature,  shall  be  pro- 
vided with  tight  metal  enclosures  which  shall 
be  equipped  with  close-fitting  covers,  or  with 
other  effective  means  to  prevent  the  escape  of 
sparks  or  burning  material,  and  shall  have  no 
o|)eniiigs  (such  as  holes  for  attachment  screws) 
liiroiigh  which,  after  installation,  sparks  or 
burning  material  might  escape,  or  through 
which  exterior  accumulations  of  dust  or  adja- 
cent combustible  material  might  be  ignited. 
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111.60-40 (d)  (2)  Control  transformers 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  and  any  overcurrent  devices  or 
switching  mechanisms  associated  with  them, 
shall  have  dusttight  enclosures  approved  for 
Class  II  locations. 

111.60-40(d)  (3)  Motors  and  genera- 
tors. Motors,  generators  and  other  rotating- 
electrical  machinery  shall  be  totally  enclosed 
not  ventilated,  totally  enclosed  pipe-ventilated, 
or  totally  enclosed  fan-cooled,  and  shall  be 
approved  for  Class  II  locations. 

111.60-40 (d)  (4)  Appliances .^  fixed  and 
portable.  Appliances,  fixed  and  jKtrtable,  in- 
cluding electrically  heated  and  motor-driven  ap- 
pliances, shall  be  approved  for  Class  II 
locations. 

111.60-40(d)  (5)  Lighting  fixPures. 
Each  lighting  fixture,  fixed  or  portable,  shall  be 
approved  for  Class  II  locations,  and  shall  be 
clearly  marked  to  indicate  the  maximum  wat- 
tage of  the  lamp  for  which  it  is  approved. 
Each  fixture  shall  be  protected  against  mechani- 
cal injury  by  a  suitable  guard.  Pendent  fix- 
tures having  rigid  conduit  stems  longer  than 
12  inches  shall  have  permanent  and  effective 
bracing  against  lateral  displacement.  Boxes, 
box  assemblies,  or  fittings  used  for  the  support 
of  lighting  fixtures  shall  be  approved  for  the 
purpose  and  for  Class  II  locations. 

111. 60-40 (d)(6)  Receptacles  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  be  polarized  type  providing  for  con- 
nection to  the  groimding  conductor  of  the  flex- 
ible cord,  and  shall  be  approved  for  Class  II 
locations. 

111.60^X)(d)  (7)  Signal.,  alarm.,  remote- 
control.,  and  comm,unication  systems. 

111.60-40 (d)  (7)  (i)  Switches,  circuit 
breakers,  relays,  contactors,  and  fuses  which 
may  interrupt  other  than  voice  currents,  and 
current-breaking  contacts  for  bells,  horns,  howl- 
ers, sirens  and  other  devices  in  which  sparks  or 
arcs  may  be  produced  shall  be  provided  with 
dusttight  enclosures  approved  for  Class  II  lo- 
cations. 

111.60-40(d)  (7)  (ii)  Resistors,  trans- 
formers, and  choke  coils  which  may  carry  other 
than  voice  currents,  and  rectifiers,  thermionic 
tubes,  and  other  heat  generating  equipment  or 
apparatus  shall  be  provided  with  dusttight  en- 
closures approved  for  Class  II  locations. 

1 1 1 .60^0  (d)(8)     Wiring  methods. 

111.60-40(d)(8)(i)       Fittings      and 

bores.     Fittings  and  boxes  shall  be  provided 

with  threaded  bosses  for  terminal  tubes,  shall 

have  close  fitting  covers,  and  shall  have  no  open- 


ings (such  as  holes  for  attaching  screws) 
through  which  sparks  or  burning  material 
might  escape.  Fittings  or  boxes  in  which 
taps,  joints  or  terminal  connections  are  made, 
or  which  are  used  in  locations  where  dusts  are 
of  an  electrically  conducting  nature,  shall  be 
approved  for  Class  II  locations. 

111.60^0(d)(8)(ii)  Electric  cables. 
Electric  cables  shall  be  leaded  and  armored,  im- 
pervious sheathed  and  armored,  or  mineral-in- 
sulated metal  sheathed.  Cable  entrances  shall 
be  made  dusttight  by  terminal  tubes  or,  in  case 
of  Type  MI  cable,  by  fittings  designed  for  that 
purpose. 

111.60-40 (d)  (8)  (iii)  Flexible  con- 
nections. Where  necessary  to  employ  flexible 
connections,  dusttight  flexible  connectors,  flex- 
ible metal  conduit,  or  flexible  cord  approved  for 
extra  hard  usage  and  provided  with  bushed  fit- 
tings shall  be  used,  except  that  where  dusts  are 
of  an  electrically  conducting  nature,  flexible 
metal  conduit  shall  not  be  used,  and  flexible 
cords  shall  be  provided  with  dust  seals  at  both 
ends.  Where  flexible  cords  are  subject  to  oil 
or  other  corrosive  conditions,  the  conductors 
shall  be  of  a  type  approved  for  the  condition. 
An  additional  conductor  for  grounding  shall  be 
provided  in  the  flexible  cord. 

111.60-40  (e)     Electrical    installations    in 
Class  III  hazardous  locations. 

111.60-40 (e)  (1)  Switches.,  circuit 
breakers.,  motor  controllers.,  and  fuses.  Switch- 
es, circuit  breakers,  motor  controllers,  and  fuses, 
including  pushbuttons,  relays,  and  similar  de- 
vices, shall  be  provided  with  tight  metal  en- 
closures which  shall  be  equipped  with  close 
fitting  covers,  or  with  other  effective  means  to 
prevent  escape  of  sparks  or  burning  material, 
and  shall  have  no  openings  (such  as  holes  for 
attachment  screws)  through  which,  after  instal- 
lation, sparks  or  burning  material  might  escape, 
or  through  which  exterior  accummulations  of 
fibers  or  flyings  or  adjacent  combustible  ma- 
terial might  be  ignited. 

1 11. 60-40 (e)  (2)  Control  transformers 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  shall  conform  to  paragraph  (d)  (2) 
of  this  section. 

Ill  .60^0  (e)(3)  Motors  and  generators. 
Motors,  generators,  and  other  rotating  electrical 
machinery  shall  be  totally  enclosed  not  venti- 
lated, totally  enclosed  pipe- ventilated,  or  totally 
enclosed  fan-cooled. 

111.60-40 (e)  (4)  Appliances^  fixed  and 
portable.  Appliances,  fixed  and  portable,  shall 
conform  to  the  requirements  of  this  subpara- 
graph. 
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111.60-40 (e)  (4)  (i)  Heaters.  Elec- 
trically heated  appliances  shall  be  provided 
with  dusttight  enclosures,  and  shall  be  approved 
for  Class  III  locations. 

111.60-40 (e)  (4)  (iii)  Motors.  Mo- 
tors of  motor-driven  appliances  shall  conform 
to  subparagraph  (3)  of  this  paragraph.  Ap- 
pliances which  may  be  readily  moved  from  one 
location  to  another  shall  conform  to  require- 
ments for  the  most  hazardous  location. 

111.60-40(e)(4)(iii)  Switches,  cir- 
cuit breakers.,  motor  controllers  and  fuses. 
Switches,  circuit  breakers,  motor  controllers 
and  fuses  shall  conform  to  the  requirements  of 
paragraph  (d)(1)  of  this  section. 

111.60^0 (e)  (5)  Lighting  fixtures. 
Lighting  fixtures  shall  conform  to  the  require- 
ments of  this  subparagraph. 

111.60-40(e)(5)(i)  Construction. 

Each  fixture  shall  be  of  dusttight  type  so  de- 
signed that  in  the  event  of  burnout  of  lamp  or 
lampholder,  no  spark  or  hot  metal  can  escape 
from  the  fixture.  Unless  each  fixture  is  so  con- 
structed that  it  will  not  accept  a  lamp  of  larger 
w^attage  than  that  for  which  it  is  designed,  it 
shall  be  clearly  marked  to  indicate  the  maxi- 
mum wattage  of  lamp  that  should  be  used. 

111.60^0(e)(5)(ii)  Mechanical  in- 
jury. A  fixture  which  may  be  exposed  to  me- 
chanical injury  shall  be  protected  by  a  suitable 
guard. 

111.60-^0(e)(5)(iii)  Supports. 
Boxes,  box  assemblies,  or  fittings  used  for  the 
support  of  lighting  fixtures  shall  be  of  a  type 
approved  for  the  purpose. 

111.60-40(e)(5)(iv)  Portable  lamps. 
Portable  lamps  shall  be  dusttight  and  shall  be 
protected  with  substantial  guards.  Lamphold- 
ers  shall  be  of  unswitched  type  with  no  exposed 
metal  parts.  Unless  the  portable  lamp  is  so 
constructed  that  it  will  not  accept  a  lamp  of 
larger  wattage  than  that  for  which  it  is  de- 
signed, it  shall  be  clearly  marked  to  indicate  the 
maximum  wattage  of  lamp  that  should  be  used. 
111.60-40(e)(6)  Receptar.les  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  (oiifonn  to  tlie  requirements  of  par- 
agraph (d)  (6)  of  this  section. 

1 1 1 .60-40  (e)(7)  Signal.,  alarm.,  remote- 
control  and  rormminiration  syst.em,s.  Signal, 
alarm,  remote-control  and  communication  sys- 
fen)s  .shall  conforiu  to  the  requirements  of  para- 
graph (<l)(7)  of  this  section. 

1 1 1 .60-40  (i\){H)      Wiring  methods. 

1^  1 1  .(X)-4  0  ( e )  ( H )  ( i )  Fitti  n  g  s  ami 
hoxf'H.  F'itlingHund  boxes  in  which  laps,  joints, 
or  terminal  coruicftions  are  made  .shall  be  pro- 
vifU'<l  with  fjose  fitting  covers,  or  other  (effective 
nieaiiH  to  prcvciil  the  escape;  of  sparks  or  burn 


ing  material,  and  shall  have  no  openings  (such 
as  holes  for  attaching  screws)  through  which, 
after  installation,  sparks  or  burning  material 
might  escape,  or  through  which  exterior  accu- 
mulations of  fibers  or  flyings  or  adjacent  com- 
bustible materials  might  be  ignited. 

111.60^0(e)  (8)  (ii)  Electric  cables. 
Electric  cables  shall  conform  to  the  require- 
ments of  paragraph  (d)  (8)  (ii)  of  this  section. 

1 1 1.60-40 ( e)  ( 8 )  ( iii )  Flexible  con- 
nections. Flexible  connections  shall  conform  to 
the  requirements  of  paragraph  (d)  (8)  (iii)  of 
this  section. 

111.65     SPECIAL  REQUIREMENTS  FOR  CERTAIN 
LOCATIONS  AND  SYSTEMS 

111.65-1     Application 

The  requirements  of  this  subpart  contain  spe- 
cial requirements  relative  to  electrical  instal- 
lations in  specific  areas  and  to  specific  electrical 
systems.  Except  as  modified  by  this  subpart, 
all  other  applicable  rules  contained  in  this  sub- 
chapter shall  also  apply  to  such  installations 
and  systems. 

-^111.65-3     Special  requirements  for  intrin- 
sically safe  systems 

111.65-3  (a)     Application. 

111.65-3(a)  (1)     Intrinsically  safe  sys- 
tems may  be  installed  in  any  hazardous  area  as 
permitted  by  Paragraph  111.60-40(a)  (3)  (ii). 
111.65-3  (b)     General  requirements. 

111.65-3(b)  (1)  Intrinsically  safe  sys- 
tems shall  be  approved  by  the  Commandant  for 
each  specific  atmosphere. 

111.65-3(b)(2)  The  recommended 
practice  for  Intrinsically  Safe  and  Non-Incen- 
dive  Electrical  Instruments  (RP  12.2)  pub- 
lished by  the  Instrument  Society  of  America  is 
recognized  as  a  guide  for  approval  of  intrinsi- 
cally safe  equipment  by  the  Commandant. 

111.65-3  (c)     Submittals  required  for  ap- 
proval. 

111.65-3(c)(l)  Detailed  assembly 
drawings,  list  of  material,  wiring  diagrams,  and 
descriptions  of  operation.  The  hazardous  at- 
mospliere  (^lass  and  Group  iis  defined  in 
Paragraph  111.60^0 (a)  shall  be  indicated. 

111.65-3(c)  (2)  Detailed  analysis  of  the 
maximimi  possible  energy  that  may  l)e  released 
under  normal  and  abnormal  conditions. 

1 1 1 .65-3  ( c)  (2 )  ( i )  The  term  "normal 
condition"  means  that  (Hinipnient  operating  at 
luaxinium  available  voltage  and  current. 

111.65-3(c)(2)(ii)  The  term  "ab- 
iiorinal  coiulitioir'  means  that  equipment  oper- 
at  iiig  under  condit  ions  resiulting  from  accidental 
(lainage  to  any  part  of  the  equii)ment  or  wiring, 
iiisuhitioii  or  other  failiire  of  electrical  compo- 
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nents,  application  of  overvoltage,  adjustment 
and  maintenance  operations,  and  other  similar 
conditions.  The  analysis  of  an  "abnormal  con- 
dition" of  equipment  will  be  considered  to  be 
not  more  than  two  independent  faults  in  a 
combination. 

111.65-3 (d)     Coast  Guard  evcdttation  and 
test  procedure. 

111.65-3  (d)  (1)  The  material  submitted 
shall  be  evaluated  for  suitability  and  energy 
level.  Subparagraph  (3)  of  this  paragraph 
contains  data  pertaming  to  energy  level  which 
will  be  used  in  evaluation  of  the  material  sub- 
mitted. 

111.65-3(d)(l)(i)  Where  evaluation 
indicates  the  current  and  voltage  levels  are  not 
more  than  that  listed  in  Table  111.65-3  (d)  (1) 
for  ignition  of  the  specific  atmospheric  mixture 
of  the  gas  group  involved,  the  requirements  for 
testing  may  be  waived  by  the  Commandant. 

■A" Table  111.65-3(d)(l) — Percentage  of  current  and 
voltage  levels  for  ignition  of  specific  atmospheric 
mixtures  of  a  gas  group 


No  nor- 
mally op- 
erating 
contacts 
(percent) 

Normally 
operating 
contacts 
(percent) 

Normal  conditions.  _      _    _    - 

25 
50 

25 

Abnormal  conditions  _  - 

25 

111.65-3(d)(l)(ii)  Where  evalua- 
tion indicates  the  current  and  voltage  levels  are 
more  than  that  listed  in  Table  111.65-3  (d)  (1) 
for  ignition  of  the  specific  atmospheric  mixture 
of  the  gas  group  involved,  or  in  any  case  where 
the  complexity  of  the  circuit  is  such  that  circuit 
analysis  is  not  acceptable,  the  Commandant  will 
require  the  equipment  to  be  tested  by  an  ap- 
proved laboratory. 

111.65-3  (d)  (2)  For  purposes  of  evalua- 
tion, energy  that  may  be  released  from  a  capaci- 
tive  and  inductive  circuit  can  be  calculated  by 
the  following  methods: 

111.65-3(d)(2)(i)  Capacitors;  the 
maximum  energy,  "W,"  available  from  capaci- 
tors is  the  total  stored  energy  as  determined  by 
the  following  formula : 


w=y2  cv 


(1) 


where: 

C    is  capacitance  in  farads. 

V   is  the   maximum   instantaneous  voltage  on    the 

capacitor  in  volts. 
W  is  energy  in  joules. 

111.65-3 (d)  (2)  (ii)      Inductors;     the 
maximum  energy  available  from  an  inductor 


when  the  current  is  interrupted  is  the  total 
stored  energy  "W,"  as  determined  by  the  fol- 
lowing formula : 


w=y2  LI' 


(2) 


where: 

W  is  energy  in  joules. 
L    is  the  inductance  in  henries. 

/    is  the  maximum  instantaneous  value  of  the  inter- 
rupted current  in  amperes. 

111.65-3 (d)  (3)  Gases  are  grouped  ac- 
cording to  their  ignitibility  as  specified  in  Sec- 
tion 111,60^0  (a)  (7) .  The  energy  required  for 
igniting  the  most  easily  ignited  mixture  of  a 
typical  member  of  each  group  of  gases  under 
conditions  more  severe  than  are  likely  to  be 
encountered  in  a  practical  installation  have  been 
determined  by  experiment.  Figures  111.65-3 
(d)(3)(i)  through  111.65-3(d)  (3)  (iii)  are 
plots  of  the  lowest  level  of  current  as  a  function 
of  inductance  for  ignition  of  the  specific  gas 
group  involved.  Figures  111.65-3 (d)  (3)  (iv) 
through  111.65-3 (d)  (3)  (vi)  are  pldts  of  the 
lowest  level  of  capacitor  voltage  as  a  function  of 
capacitance  for  ignition  of  the  specific  gas 
group  involved.  These  plots  may  be  used  for 
determining  acceptable  current  and  voltage 
levels  for  use  in  connection  with  intrinsically 
safe  calculations. 

111.65-3 (e)    Testing  requirements. 

111.65-3  (e)  (1)  Tests  conducted  for  pur- 
poses of  compliance  with  subparagraph  (d)  (1) 
of  this  section  shall  experimentally  determine 
whether  or  not  the  most  ignitible  gas  involved 
can  be  ignited  as  a  result  of  any  possible  func- 
tion, malfunction,  or  failure  of  the  component 
concerned. 

111.65-3 (e)  (2)  Independent  laborato- 
ries that  are  acceptable  to  the  Commandant  shall 
perform  the  required  tests  in  accordance  with 
a  testing  procedure  approved  by  the  Comman- 
dant. The  original  and  3  copies  of  the  labora- 
tory test  report  shall  be  submitted  to  the  Com- 
mandant (without  cost  to  the  Coast  Guard) 
directly  by  the  laboratory,  and  one  copy  will  be 
forwarded  to  the  manufacturer  when  he  is  ad- 
vised of  the  Commandant's  actions  taken  under 
this  section.  The  independent  laboratory  shall 
inform  the  Commandant  in  advance  when  desig- 
nated tests  will  be  performed  so  that  a  marine 
inspector  may  be  present. 

111.65-3  (f)  Wiring  installation.  Tlie 
wiring  installation  for  the  intrinsically  safe 
section  of  each  approved  installation  shall  com- 
ply with  Subpart  111.60  of  this  part  except 
where  exempted  by  this  subpart  and : 

11 1.65-3  (f)(1)  The  cable  insulation 
shall  be  compatible  with  the  liquid  or  vapor  to 
which  it  may  be  exposed. 
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Inductance  vs.  Current,  B  Group 


Inductance  vs.  Current,  D  Group 
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Figure  111.65-3 (d)  (3)  (i) 


Figure  111.65-3(d)  (3)  (iii) 


Inductance  vs.  Current,  C  Group 


Capacitance  vs.  Voltage,  B  Group 
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Capacitance  vs.  Voltage,  C  Group 


Capacitance  vs.  Voltage,  D  Group 


soo 

: 

• 

■ 

• 

\ 

; 

30 

A 

\ 

i  !. 

^  \ 

i 

i        2.0 

Wl 

i 

^^ 

V 

\\. 

\ 

\^^ 

^. 

0.05 

\ 

\\ 

; 

\          \ 

V^ 

\ 

.., 

)        '      ; 

5 

1       1 

\ 

k)  '   '  '  'i. 

E  -  CAPACITOR  VOLTAGE  IN  VOLTS 


Figure  111.65-3(d)  (3)  (v) 


111.65-3(f)(2)  The  intrinsically  safe 
conductors  shall  be  separated  from  all  other  con- 
ductors to  insure  that  the  intrinsically  safe  cir- 
cuit is  not  compromised  by  becoming  energized 
by  other  conductors  through  damage  or  failure 
of  insulation  or  by  induction  from  other  sources. 

Ill .65-5     Special  requirements  for  hospital 
operating  rooms 

111.65-5 (a)  Application.  The  require- 
ments of  this  section  are  applicable  to  any  area 
of  a  hospital  in  which  it  is  intended  to  admin- 
ister to  a  patient  any  combustible  anesthetic 
agent  in  the  course  of  examination  or  treatment, 
and  to  any  room  used  for  storage  of  combustible 
anesthetic  or  disinfecting  agents. 

111.65-5  (b)  General  requirementfi.  The 
electrical  installations  and  electrical  equipment 
in  anesthetizing  locations  and  in  storage  loca- 
tions for  combustible  anesthetic  or  disinfecting 
agents  shall  comply  with  "Code  for  Use  of 
Flammable  Anesthetics  (Safe  Practice  for  Hos- 
pital Operating  Rooms) "  published  by  National 
Fire  Protection  Association.  The  requirements 
of  "Class  I,  Group  C,  Division  1  locations  of 
Article  500  of  the  National  Electrical  Code"  as 
referred  to  in  "Code  for  Use  of  Flammable 
Anesthetics  (Safe  Practice  for  Hospital  Oper- 
ating Rooms)"  shall  be  construed  to  mean  the 
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Figure  111.65-3(d)  (3)  (vi) 

requirements  for  Class  I,  Group  C  locations 
covered  in  paragraph  111.60-40 (b) . 

-^111.65-10  Special  requirements  for  loca- 
tions where  gosoline  or  other 
highly  volatile  motor  fuel  is 
carried  in  vehicles 

111.65-10(a)  Application.  The  provi- 
sions of  this  section  are  applicable  to  spaces 
which  are  "specially  suitable  for  vehicles"  as 
defined  in  Section  70.10^4  in  Subchapter  H 
(Passenger  Vessels)  and  Section  90.10-38  iii 
Subchapter  I  (Cargo  and  Miscellaneous  Ves- 
sels) of  this  chapter.  Electrical  requirements 
for  spaces  other  than  those  "specially  suitable 
for  vehicles"  are  contained  in  Section  146.27-30 
of  Subchapter  N  (Dangerous  Cargoes)  of  this 
chapter. 

111.65-10(b)  General  requirementfi. 
Electrical  equipment  which  tends  to  produce 
arcs  or  sparks,  such  as  cutouts,  switches,  recep- 
tacles, lampholders,  generators,  motors,  or  other 
equipment  having  make-or-break  or  sliding  con- 
tacts, when  installed  within  18  inches  of  the 
deck,  shall  be  of  a  type  approved  for  Class  I, 
Group  D  locations,  in  accordance  with  Section 
11 1.60-40  (b).  Electrical  equipment  installed 
at  or  over  18  inches  above  the  deck  shall  be  of 
the  totally  enclosed  type  or  dripproof  protected 
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equipment  provided  with  suitable  guards  or 
screens  to  prevent  escape  of  sparks  or  hot  metal 
particles. 

111.65-15  Special  requirements  for  motion 
picture  projection  roonis  and  pro- 
jection  equipment 

111.65-15  (a)     General. 

111.65-15  (a)  (1)  Professional  type  pro- 
jectors. The  professional  type  of  projectors 
shall  be  located  in  a  projector  room.  Such 
rooms  shall  not  be  considered  as  a  hazardous 
location  as  defined  in  Section  111.60-40.  (The 
professional  projector  employs  a  35-millimeter 
film  which  is  1%  inches  wide  and  has  on  each 
edge  5.4  perforations  per  inch.) 

111.65-15 (a)  (2)  Nonprofessional  type 
projectors.  Projectors  of  the  nonprofessional 
or  miniature  type,  if  employing  only  approved 
slow-burning  (cellulose  acetate  or  equivalent) 
film,  may  be  operated  without  a  projection 
room. 

111.65-15  (b)     Equipment   and  projectors 
of  the  professional  type. 

116.65-15  (b)  (1)  Motor-driven  projec- 
tors. Motor-driven  projectors  shall  be  ap- 
proved for  the  purpose  as  an  assembly  or  shall 
comply  with  all  the  conditions  contained  in  this 
subparagraph. 

111.65-15  (b)  (1)  (i)  An  approved 
projector  shall  be  used. 

111.65-15  (b)  (1)  (ii)  An  approved 
projector  lamp  shall  be  used. 

111.65-15(b)(l)(iii)  Motors  shall  be 
so  designed  or  guarded  as  to  prevent  ignition  of 
film  by  sparks  or  arcs. 

111.65-15  (b)  (1)  (iv)  Projectors 

shall  be  under  the  charge  of  a  qualified  person. 

111.65-15(b)(2)  Conductor  size.  Con- 
ductors supplying  outlets  for  projectors  of  the 
professional  type  shall  not  be  smaller  than  No.  8 
AWG,  and  shall  be  of  sufficient  size  for  the 
projector  employed. 

111.65-15 (b)  (3)  Conductor  insulation. 
(yonductors  having  a  maximum  operating  tem- 
perature of  200°  C.  shall  be  used  on  all  lamps  or 
other  (!(|uipment  when  the  ambient  temperature 
arf,  the  conductors  as  installed  will  exceed  50°  C 

1 1 1 .65-15 (b)  (4)  Flexible  cords,  ('ords 
approved  for  hard  service  shall  be  used  on  port- 
abfe  efjuipment. 

1 1 1.65-15 (b)  (5)  Tjimp  guards.  Incan- 
descent lamps  in  projector  nwms  .shall  be  pro- 
vid(!d  wit li  giiiirds  unless  otherwise  prf>leote(l  by 
iioiiconibusl  ihlc,  shades  or  other  enclosures. 

1 1 1  .i\\\-  15(b)(6)  Location  of  equip- 
ment. Mf>t/)r-g(',nerator  s<;ts,  transfonners,  rex;- 
tificrn,  rhwwtats,  and  similar  equipment  for  the 
.supply  or  c^>ntrol  of  current  to  arc  lami)H  on 


projectors  shall,  if  practicable,  be  located  in  sep- 
arate rooms.  If  placed  in  the  projector  room, 
they  shall  be  so  located  or  guarded  that  arcs  or 
sparks  cannot  come  in  contact  with  film. 
Motor-generator  sets  shall  have  the  commutator 
end  or  ends  totally  enclosed. 

111.65-15(b)  (7)  Equipment  prohibited. 
No  switches,  overcurrent  defaces,  or  other 
equipment,  not  normally  required  or  used 
for  projectors,  sound  reproduction,  flood,  or 
other  special  effect  lamps  or  other  equipment, 
shall  be  installed  in  projector  rooms,  except  re- 
mote-control switches  for  control  of  auditorium 
lights. 

111.65-15 (c)  Construction  of  equipment 
and  projectors  of  the  professional  type. 

111.65-15 (c)  (1)  Projectors  and  enclo- 
sures for  arc  or  incandescent  lamps  and  as- 
sociated equipment  shall  be  of  a  type,  listed  as 
approved  by  Underwriters'  Laboratories,  Inc. 

Ill  .65-20  Special  requirements  for  electric 
elevators  and  dumbwaiters 

111.65-20(a)  Application.  The  require- 
ments of  this  section  are  applicable  to  electric 
elevators  and  dumbwaiters. 

111.65-20  (b)  General  requirements.  The 
electrical  control  and  interlock  circuits  of  ele- 
vators and  dumbwaiters  shall  be  in  accordance 
with  USA  Standards  Institute  Safety  Code  for 
Elevators,  Dumbwaiters,  and  Escalators.  The 
construction  of  control  switches  shall  conform 
with  the  requirements  of  Underwriters'  Labora- 
tories, Inc.,  Standard  for  Elevator  Electric  Con- 
tacts and  Elevator  Hoistway  Door  Interlocks. 

Ill  .65—25  Special  requirements  for  sub- 
mersible motor-driven  bilge 
pumps 

111.65-25 (a)  Application.  The  require- 
ments of  this  section  are  applicable  to  submersi- 
ble motor-driven  bilge  pumps  required  on  cer- 
tain vessels  by  Subpart  55.10  of  Subchapter  F 
(Marine  Engineering)  of  this  chapter. 
11 1.65-25 (b)     General  requirements. 

111.65-25(b)(l)  The  electric  motor 
driving  the  submersible  bilge  pump  shall  be  in- 
stalled in  an  open  end  air  bell  of  rugged  con- 
struction and  of  such  proportions  that  flooding 
of  the  compartment,  in  which  it  is  located,  to 
the  bulkhead  deck  will  not  cause  water  to  enter 
(he  motor. 

1 1 1 .65-25  (b)(2)  The  motor  may  be  of 
the  open  type  provided  it  is  protected  against 
splashing  water  from  the  bottom. 

11 1.65-25 (b)(3)  (M)les  to  the  motor 
shall  cnt/cr  through  the  open  bottom  of  the  air 
bell. 

1 11.65-25  (b)(4)  The  motor  shall  be 
(•.ai)able  of  continuous  operation  at  rated  load 
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under  any  condition,  dry  or  with  water  in  air 
bell  at  any  level  up  to  maximum. 

lli.65-25(b)(5)  The  motor  controller 
shall  be  located  above  the  bulkhead  deck  with 
a  master  switch  at  the  controller  and  a  master 
switch  at  the  motor.  The  master  switch  at  the 
motor  shall  be  connected  in  such  a  manner  that 
it  will  be  completely  disconnected  from  the  cir- 
cuit when  the  motor  is  started  or  stopped  from 
the  remote  master  switch. 

111.65-25 (b)(6)  The  motor  shall  be 
energized  from  the  final  source  of  emergency 
lighting  and  power. 

111.65—30  Special  requirements  for  electric 
power-operated  watertight  door 
system 

111.65-30 (a)  Application.  The  provi- 
sions of  this  section  are  applicable  to  electric 
power-operated  watertight  door  systems  re- 
quired by  Subpart  73.35  of  Subchapter  H  (Pas- 
senger Vessels)  of  this  chapter,  except  that  only 
Paragraph  (g)  of  this  section  shall  be  applic- 
able to  installations  contracted  for  prior  to  No- 
vember 19,  1952. 

111.65-30 (b)  General  requirements.  The 
watertight  door  operating  system  shall  comply 
with  the  specification  requirements  of  Subpart 
163.001  of  Subchapter  Q  (Specifications)  of 
this  chapter. 

111.65-30 (c)  Power  supply.  The  power 
supply  to  power-operated  watertight  door  sys- 
tems shall  comply  with  the  requirements  con- 
tained in  this  paragraph. 

111.65-30(c)(l)  The  source  of  power 
for  electric  motor-driven  door  operators  shall  be 
the  source  of  the  emergency  lighting  and  power 
system  as  required  by  Subpart  112.15  of  this 
chapter. 

111.65-30(c)  (2)  If  the  peak  current  re- 
sulting from  the  simultaneous  starting  of  all 
doors  is  too  great  for  the  temporary  or  final 
source  of  supply,  the  control  shall  be  so  ar- 
ranged that  when  the  central  master  switch  is 
put  to  "close"  the  doors  will  start  to  close  serially 
at  intervals  of  not  more  than  3  seconds,  pref- 
erence being  given  to  the  doors  starting  with 
those  in  the  lowest  part  of  the  vessel.  The  total 
time  for  all  doors  to  be  closed  shall  not  exceed 
60  seconds. 

111.65-30 (c)  (3)  The  power  supply  for 
hydraulically-operated  watertight  door  systems 
employing  a  hydraulic  system  common  to  more 
than  one  watertight  door  shall  be  an  accumula- 
tor tank  of  sufficient  capacity  to  open  all  doors 
twice  and  to  close  all  doors  three  times  and  one 
or  more  motor-driven  hydraulic  pumps  capable 
of  being  operated  from  the  final  source  of  the 
emergency  lighting  and  power  system. 


111.65(c)  (3)  (i)  The  motor-driven 
hydraulic  pumps  automatically  shall  main- 
tain the  accumulator  tank  pressure  within  the 
design  limits,  and  shall  be  located  and  controlled 
from  above  the  bulkhead  deck. 

111.65-30(c)(3)(ii)  The  accumula- 
tor tank  capacity  required  by  subdivision  (i)  of 
this  subparagraph  shall  be  available  when  the 
accumulator  tank  pressure  is  at  the  automatic 
pump  "cut-in"  pressure. 

111.66-30(c)(4)  The  source  of  power 
for  hydraulically-operated  watertight  door  sys- 
tems employing  an  independent  hydraulic  sys- 
tem for  each  door  operator  shall  be  as  required 
by  subparagraphs  (1)  and  (2)  of  this  para- 
graph. 

111.65-30 (c)  (5).  The  power  supply  for 
other  types  of  watertight  door  operators  shall 
be  as  approved  by  the  Commandant.' 

111.65-30  (d)  Distribution.  Distribution 
of  electric  power  to  the  watertight  door  opera- 
tors shall  comply  with  the  requirements  covered 
in  this  paragraph. 

111.65-30(d)  (1)  Distribution  panel- 
boards  used  in  connection  with  watertight  door 
systems  shall  be  located  above  the  bulkhead 
deck  and  shall  be  provided  with  means  for  lock- 
ing to  prevent  unauthorized  access  to  the 
switching  devices  or  fuses. 

111.65-30 (d)  (2)  Feeders  supplying 
several  watertight  door  operators  shall  be  lo- 
cated above  the  bulkhead  deck. 

111.65-30(d)  (3)  A  separate  branch  cir- 
cuit shall  be  provided  for  each  watertight  door 
operator. 

111.65-30(e)  Overcurrent  protection. 
Overcurrent  devices  employed  in  watertight 
door  system  feeders  and  branch  circuits  shall 
be  arranged  to  isolate  a  fault  with  as  little  dis- 
ruption of  the  system  as  possible.  The  rela- 
tionship between  loads  and  rating  or  setting  of 
overcurrent  devices  shall  conform  to  the  re- 
quirements covered  in  this  paragraph. 

111.65-30(e)(l)  The  rating  or  setting 
of  each  feeder  overcurrent  device  shall  be  not 
less  than  200  percent  of  its  maximum  load. 

111.65-30(e)  (2)  The  rating  or  setting 
of  a  branch  circuit  overcurrent  device  shall  be 
not  more  than  25  percent  of  that  of  the  feeder 
overcurrent  device. 

111.65-30(f)  Cable.  All  cable  used  in 
connection  with  watertight  door  system  feeder 
circuits  or  branch  circuits  shall  be  leaded  and 
armored,  impervious  sheathed  and  armored,  or 
mineral-insulated,  metal  sheathed. 
111.65-30 (g)  Existing  vessels. 

111.65-30(g)(l)  Existing  arrange- 
ments, materials,  and  facilities  previously  ap- 
proved but  not  meeting  the  applicable  specifica- 
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tions  or  requirements  set  forth  in  paragraphs 
(b)  through  (f)  of  this  section  may  be  con- 
tinued in  service  so  long  as  they  are  maintained 
in  good  condition  to  the  satisfaction  of  the  Offi- 
cer in  Charge,  Marine  Inspection.  Minor  re- 
pairs and  minor  alterations  may  be  made  to  the 
same  standards  as  the  original  installation 
provided  that  in  no  case  will  a  greater  departure 
from  the  standards  of  paragraphs  (b)  through 
(f)  of  this  section  be  permitted  than  presently 
exist. 

111.65-30 (g)(2)  All  new  installations 
or  major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

Ill  .65-35  Special  requirements  for  fire 
screen  door  holding  and  release 
systems 

111.65-35  (a)  Application.  When  an  elec- 
tric fire  screen  door  holding  and  release  sys- 
tem is  installed  in  compliance  with  the  re- 
quirements of  Part  72  of  Subchapter  h  (Pas- 
senger Vessels)  of  this  chapter,  the  provisions 
of  this  section  with  the  exception  of  Paragraph 
(e)  of  this  section  shall  apply  to  all  installations 
contracted  for  on  or  after  November  19,  1952. 
Installations  contracted  for  prior  to  Novem- 
ber 19,  1952,  shall  meet  the  requirements  of 
Paragraph  (e)  of  this  Section. 
111.65-35  (b)     Definitions. 

111.65-35 (b)(1)  The  term  "firescreen 
door"  will  be  used  in  this  section  to  designate 
any  self-closing  door  required  to  comply  with 
Subparagraph  72.05-25 (b)  of  Subchapter  H 
( Passenger  Vessels)  of  this  chapter. 

111.65-35(b)(2)  The  term  "fire  screen 
holding  device"  will  be  used  in  tliis  section  to 
designate  any  device  designed  and  installed  foi 
the  purpose  of  holding  open  a  fire  screen  door. 

111.65-35(b)(3)  The  term  "local  con- 
trol station"  will  be  used  in  this  section  to  desig- 
nate any  manually  operated  device  installed  ad- 
jacent to  a  fire  screen  door  for  the  purpose  of 
releasing  the  door  so  that  the  fire  screen  door 
self-closing  mechanism  may  close  the  door. 

11 1.65-35  (b)  (4)  The  term  "central  con- 
trol station"  will  be  used  in  this  subpart  to  des- 
ignate any  manually  operated  device  installed  to 
relcast!  the  fire  screen  doors  from  the  wheelhousc 
oi'  fin;  control  room. 

111. 65-35  (c)     General. 

11 1. 65-35 (c)  (1)  The  fire  screen  door 
holding  and  releas<!  system  requirements  con- 
tained in  this  section  presii{)pos<;  that  the  fire 
screen  floors  will  be  held  open  by  ehiclromagnets, 
floor  release  being  efrectefi  hy  deenergizing  (he 
fleet  rf»rnagnets. 

1 1 1.65-35 (c)  (2)  'I'he  Coinrnanflant  may 
Hccept  any  other  means  for  fire  .screc^n  f|f)f)r  holfl 


ing  and  releasing  not  less  effective  than  the 
electromagnetic  type  covered  by  this  Subpart. 
111.65-35 (d)     General  requirements. 

111.65-35(d)(l)  The  fire  screen  door 
holding  and  release  system  shall  consist  of  an 
electromagnet  for  each  fire  screen  door,  a  self- 
aligning  armature  plate  on  each  door  to  be  seized 
and  held  by  the  electromagnet  when  the  fire 
screen  door  is  fully  open,  a  control  switch 
located  adjacent  to  the  door  to  interrupt  the 
supply  potential  to  the  electromagnet,  and  a  cen- 
tral control  located  in  the  wheelhouse  or  fire 
control  room  to  interrupt  remotely  potential  to 
all  holding  magnets. 

111.65-35(d)(2)  The  fire  screen  door 
holding  circuit  shall  be  arranged  so  that  loss  of 
potential  from  any  cause  will  release  the  doors, 
except  that  momentary  interruptions  of  the  cir- 
cuit tliat  may  result  from  the  operation  of  auto- 
matic bus-transfer  devices  in  connection  with 
the  emergency  lighting  and  power  system,  will 
not  release  the  doors. 

111.65-35  (d)(3)  The  central  control 
station  shall  consist  of  an  enclosed  switch,  cir- 
cuit breaker,  or  magnetic  contactor  of  ample 
rating  to  interrupt  the  connected  load.  The 
switching  unit  shall  be  externally  operative  and 
maintaining  in  both  the  "hold  doors"  and  "re- 
lease doors    positions. 

111.65-35  (d)  (4)  The  local  control  sta- 
tion shall  consist  of  an  enclosed  externally 
operative  fused  switch  having  a  rating  of  not 
less  than  10-T  amperes,  125  volts,  and  may  be 
either  the  momentary  contact  type  or  the  main- 
taining contact  type.  A  single  door  holding 
magnet  shall  be  connected  to  the  fuse  end  of  this 
local  control  station.  Where  several  doors  are  in 
close  proximity  to  each  other,  a  single  local  con- 
trol station  switch  of  ample  rating  may  be  used 
to  release  simultaneously  these  several  doors. 

111.65-35(d)(5)  A  door-holding  elec- 
tromagnet shall  be  designed  for  a  nominal  pull 
of  approximately  200  pounds.  When  the  ar- 
rangement of  the  electrical  supply  involves 
transfer  relays  to  transfer  the  supply  from  a 
normal  to  a  temporary  source,  a  door-holding 
elect rf)magn{>.t  shall  be  designed  so  that,  with  a 
pull  f)n  the  armature  f)f  110  pounds,  the  arma- 
ture will  be  held  in  (lie  sealed  position  for 
approximately  one-fourth  second  after  the  cir- 
cuit to  the  electromagnet  is  opened.  The  elec- 
tromagnet shall  be  tlesigned  ff)r  continuous  duty 
in  an  ambient  t-eniperature  of  50°  C.  with  a  tem- 
pcralnre  rise  by  thermf)meter  measurement  of 
nf)t,  nif)re  than  55°  C.  ff)r  (/lass  A  insulat  if)n  nor 
iiif)re  than  75°  V.  lov  Class  H  insulat  if)n.  The 
elect rf)niagnet  coil  shall  Ih'  vacuum  impregnated 
ami  the  magnet.  enclf)s>ire  shall  be  either  drip- 
prf)f)f  or  watertight. 
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111.65-35 (d)(6)  The  source  of  power 
for  the  fire-screen  door  holding  and  release  sys- 
tem shall  be  the  emergency  lighting  and  power 
system  as  required  by  Subpart  112.15  of  this 
subchapter. 

111.65-35  (d)  (7)  On  large  vessels  where 
the  closing  of  all  fire  screen  doors  simultane- 
ously would  seriously  interfere  with  firefight- 
ing  operations  or  with  the  evacuation  of 
passengers,  it  is  recommended  that  the  fire 
screen  door  release  system  be  subdivided  into 
several  circuits .  The  circuits  shall  be  arranged 
so  that  it  will  be  possible  to  isolate  any  com- 
partment in  which  a  fire  is  reported  by  a  suffi- 
cient number  of  closed  fire  screen  doors  effec 
tively  to  stop  all  draft  to  the  fire  area.  An 
effective  draft  stop  will  entail  closing : 

111.65-35  (d)  (7)  (ii)  All  fire  screen 
doors  in  the  area  between  the  main  vertical  zone 
bulkheads  immediately  forward  and  aft  of  the 
fire  area. 

111.65-35  (d)  (7)  (ii)  All  fire  screen 
doors  in  the  main  vertical  zone  bulkheads  imme- 
diately forward  and  aft  of  the  fire  area. 

111.65-35(d)(7)(iii)  All  fire  screen 
doors  in  the  next  adjacent  main  vertical  zones, 
forward  and  aft  of  the  fire  area.  The  fire 
screen  door  tripping  arrangement  shall  be  spe- 
cifically approved  for  each  vessel. 

111.65-35 (e)  Existing  vessels.  Fire 
screen  door  holding  and  release  systems  on  ves- 
sels contracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  covered  in  this 
paragraph. 

111.65-35(e)  (1)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standard  as  the  original 
installation. 

111.65-35(e)  (2)  All  new  installations 
or  major  replacements  sliall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

111.65—40     Special    requirements   of   electric 
power-operated  lifeboat  winches 

111.65— 10(a)  Application.  The  provisions 
of  this  section,  with  the  exception  of  Paragraph 
(i)  of  this  Section,  shall  apply  to  all  vessels 
contracted  for  on  or  after  November  19,  1952. 
The  provisions  of  Paragraph  (i)  of  this  Sec- 
tion, shall  apply  to  all  vessels  contracted  for 
prior  to  November  19, 1952. 

111.6.5^0(b)  General.  The  provisions  of 
this  section  supplement  the  requirements  of 
subpart  160.015  of  Subchapter  Q  (Specifica- 
tions) ,  Part  33  of  Subchapter  D  (Tank  Vessels) , 


Part  75  of  Subchapter  H  (Passenger  Vessels) 
and  Part  94  of  Subchapter  I  (Cargo  and  Miscel- 
laneous Vessels)  of  this  chapter. 

111.65^0  (c)   General  construction  require- 
ments. 

111.65^0  (c)  (1)  Control  and  power  cir- 
cuit switches  and  motor  controllers  installed  in 
conjunction  with  lifeboat  winches  shall  be  of 
types  specifically  approved  for  use  with  lifeboat 
winches. 

111.65-40(c)(2)  Switches  and  motor 
controllers  shall  be  of  a  design  not  likely  to  be 
adversely  affected  by  corrosion  of  the  working 
parts.  Particular  attention  shall  be  given  to 
hinged  parts  of  contactors  and  relays.  Struc- 
tural parts,  such  as  the  enclosing  cases,  if  not 
constructed  of  corrosion-resistant  materials, 
shall  be  given  a  durable  corrosion-resistant 
finish. 

111.65^0(c)  (3)  Insulating  materials 
shall  be  limited  to  those  which  exhibit  the  low- 
est relative  water  absorption  and/or  the  least 
effect  of  such  water  absorption  upon  the  dielec- 
tric properties  consistent  with  the  other  neces- 
sary characteristics. 

111.65^0  (c)  (4)  Where  gaskets  are  used 
to  provide  a  wat«r  seal  between  parts  of  an  as- 
sembly, the  gasket  shall  be  secured  in  place  in 
such  a  manner  as  to  prevent  its  falling  out  or 
becoming  loose  when  the  unit  is  disassembled. 

111.65^0 (c)  (5)  Holes  in  the  walls  of 
equipment  housings  for  the  purpose  of  pro- 
viding means  for  the  attachment  of  parts  on 
the  interior  thereof,  or  for  securing  covers  and 
the  like,  shall  not  penetrate  the  total  thickness 
of  the  housing  wall. 

111.65-^0(c)  (6)  Totally  enclosed  units 
shall  be  provided  with  a  needle  valve  or  with 
at  least  one  hole  closed  by  a  1/4 -inch  pipe  plug 
for  draining  condensed  moisture.  The  valve  or 
hole  shall  be  located  at  the  bottom,  or  as  near  the 
bottom  as  practicable,  of  the  enclosure  in  order 
that  it  may  drain  the  enclosure  satisfactorily. 

111.65^0 (c)  (7)  Main  line  emergency 
disconnect  switches,  when  installed  in  a  location 
accessible  to  passengers,  shall  be  provided  with 
means  whereby  the  switch  can  be  locked  in  the 
open-circuit  position  by  means  of  a  padlock  or 
the  equivalent.  The  switch  shall  have  no  provi- 
sions for  locking  in  the  closed-circuit  position. 
111.65^0 (d)  Detail  construction  require- 
ments. 

111.65-40(d)(l)  Enclosures.  Each  en- 
closure for  motor  controller  and  switching  de- 
vices, when  installed  in  locations  exposed  lo  the 
weather,  shall  be  capable  of  meeting  the  test 
requirements  of  Paragraph  (e)  of  this  Section, 
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111.65^0 (d)  (2)  Electrical  clearances. 
The  minimum  creepage  and  air  clearance  dis- 
tance between  live  parts  of  different  polarity 
of  motor  controllers,  master  switches,  and  con- 
trol circuit  limit  switches  shall  be  not  less  than 
the  values  shown  in  Table  111.65^0(d)  (2). 
It  is  desirable  to  exceed  these  values  where  pos- 
sible. The  electrical  clearances  for  power  cir- 
cuit limit  switches  and  main  line  emergency 
disconnect  switches  shall  be  not  less  than  the 
general  requirements  for  such  devices  given  in 
this  part. 

Table  111.65-^0 (d)  (2) — Minimwm  spadngs  in  inches 


Location 

Potential  involved  in  volts 

0-150 

151-300 

301-600 

Between  any  uninsulated  live 
part  and  an  uninsulated  live 
part  of  opposite  polarity,  an 
uninsulated  grounded  part 
other  than  the  enclosure,  or 
an  exposed  metal  part. 

Through  air  )4 

Me 

H 

Over  surface  H 

=4 

% 

Between  any  uninsulated  live 
part  and  the  walls  of  a  metal 
enclosure,  including  fittings 
for  cable  entrance. 

Through  air  H 

H 

H 

Over  surface  % 

% 

H 

111.65-40(d)(3)     Motors.     Motors  shall 
be  of  waterproof  construction  in  accordance 
with  the  general  requirements  of  this  part. 
111.65-40(6)     Spraytight  test. 

111.65-40(e)  (1)  Before  conducting  this 
test,  all  joints  that  have  gaskets  or  sealing 
compounds,  or  that  have  been  painted,  shall  be 
broken  and  reassembled  3  times ;  this  procedure 
also  applies  to  doors  and  to  cover  plates.  There 
shall  be  no  leakage  of  water  into  the  enclosure 
after  it  has  been  subjected  to  one  of  the  follow- 
ing methods  of  submergence  for  a  period  of  5 
continuous  minutes : 

111.65^0(e)(l)(i)  The  enclosure 
shall  be  submerged  in  water  to  such  a  depth  that 
the  highest  point  of  the  enclosure  in  its  normally 
mounted  position  is  under  a  three-foot  head;  or 
111.65-40(6)  (l)(ii)  The  enclosure 
shall  be  submerged  in  water  at  least  three  inches 
at  the  highest  point  in  an  open  tank.  Sufficient 
vacuum  shall  then  be  applied  to  the  inside  of 
the,  en(;losure  to  f)roduce  an  external  pressure 
efiuiviileiit  tx)  a  3- foot  head  of  water. 

111.65-40(c)  (2)  The  following  addi- 
tional test  shall  be  conducted  immediately  after 
either  of  the  above  test.s,  and  while  tlie  enclo- 
sure is  still  submerged.  An  internal  air  pres- 
sure shall  l>e  ai>plied  for  a  period  of  5  minutes 
e/jiial  t/)  1 1/^  fK>unds  per  square  in(^h,  plus  a  pres- 
.sun;  (yjuivalent  to  the  depth  of  submergence. 


111.65^0  (e)(3)  Under  these  tests  the 
enclosure  will  be  considered  spraytight  if  no 
water  is  found  inside  the  enclosure,  and  if  no 
air  bubbles  are  seen  to  emerge.  Where  a  shaft 
enters  the  enclosure,  the  shaft  shall  be  operated 
twice  while  submerged. 

111.65^0  (e)  (4)  The  following  formula 
may  be  used  to  determine  the  necessary  vacuum : 

J/=0.074   (12J?-W)  (1) 

Where : 
if =vacuum  in  inches  of  mercury, 
i7=equivalent  head  of  water  in  feet,  and 
TF  =  depth  of  water  in  inches  covering  the  highest 
point  of  the  enclosure. 

111.65-40(f)  Wiring  of  lifeboat  winch 
components. 

111.65^0 (f)  (1)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit  is  located 
adjacent  to  the  winch,  the  main  line  emergency 
switch  shall  disconnect  all  parts  of  the  lifeboat 
winch  power  unit,  including  the  motor  con- 
troller and  limit  switches,  from  all  sources  of 
potential.  Any  other  power  circuit  switches 
employed  shall  be  connected  in  series  with  the 
main  line  emergency  switch  and  ahead  of  the 
motor  controller.  The  main  line  emergency 
switch  shall  serve  as  the  motor  and  controller 
disconnedt  required  by  the  general  requirements 
of  this  part,  and  shall  have  a  horsepower  rating 
not  less  than  that  of  the  winch  motor. 

111.65-40 (f)  (2)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit  is  re- 
motely located  with  relaition  to  the  winch,  a 
switch  shall  be  provided  at  the  controller  ar- 
ranged to  disconnect  the  entire  winch  electrical 
installation  from  all  sources  of  potential.  In 
such  cases,  the  main  line  emergency  switch  shall 
be  connected  in  series  with  this  circuit  discon- 
nect switch  and  ahead  of  the  power  circuit  limit 
switches,  when  employed,  and  ahead  of  the 
motor  controller. 

11 1.65-40  (f)(3)  Davit  arm  limit 
switches,  whether  connected  in  the  power  circuit 
or  in  the  control  circuit,  shall  disconnect  all  un- 
grounded (conductors  of  the  circuit  controlled. 

111.65-40(f)(4)  Where  one  motor  is 
used  witli  two  winclies,  a  main  line  emergency 
switch,  a  clutch  interhx-k  switch,  and  a  master 
switch  shall  be  provided  for  each  winch,  except 
that  a  single  main  line  emergency  switch  lo- 
cated in  accordance  with  Subparagraph  (5) 
of  this  Paragrapli  with  respect  to  both  winches 
will  be  accepted.  The  main  line  emergency 
switches  shall  l)e  cx)nnectexl  in  series  ahead  of 
the  motor  controller.  'Ilie  miuster  switches 
shall  be  connected  in  parallel  and  each  in 
series  with  the  corresiTMHiding  clutch  interlock 
switch  for  that  wiiuih.  ITie  clutxih  interlock 
swit(;hes  shall   open  the  circuit  to  its  master 
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switch  except  when  the  power  unit  is  clutched 
to  the  associated  winch.  Means  shall  be  pro- 
vided to  prevent  the  power  unit  from  being 
clutched  to  both  winches  simultaneously. 

111.65^0(f)  (5)  Typical  lifeboat  winch 
wiring  diagrams  and  arrangement  drawings  are 
shown  on  Figures  111.65^0(f)  (5)  (i)  through 
111.65-^0(f)(5)(iv),  the  arrangement  of  the 
equipment  shown  being  diagrammatical.  The 
fact  that  some  show  direct-current  motors  and 
some  shown  alternating-current  motors  has  no 
particular  significance.  In  actual  installations 
the  main  line  emergency  disconnect  switch  shall 
be  so  located  as  to  be  adjacent  to  the  master 
switch;  within  reach  of  the  winch  operator;  in 
a  position  accessible  to  the  person  in  charge  of 
the  boat  stowage;  and  in  a  position,  for  gravity 
davit  installations,  from  which  the  movement 
of  both  davit  arms  can  be  observed  as  they  ap- 
proach the  final  stowed  position.  Special  con- 
sideration will  be  given  to  other  arrangements 


where  complete  compliance  with  these  location 
requirements  cannot  be  met. 

111.65^X)(g)  Procedure  for  approval  of 
lifel)oat  loinch  electrical  installations  and 
eqxdpment. 

111.65^0(g)(l)  Switches.  Manufac- 
turers of  master  switches,  limit  switches,  and 
main  line  emergency  disconnect  switches  desir- 
ing to  qualify  their  products  for  use  in  connec- 
tion with  lifeboat  winch  installations  shall 
submit  for  reviev;  detail  assembly  drawings  of 
the  unit,  identifying  each  part  used  in  the  as- 
sembly and  the  material  specification,  including 
finish,  if  any,  of  each  part.  After  the  detail 
assembly  drawings  have  been  reviewed  sample 
units  may  be  requested  for  testing.  Units 
found  to  comply  with  the  requirements  of  this 
section  will  be  listed  by  the  Coast  Guard  as 
being  satisfactory  for  use  as  lifeboat  winch 
auxiliary  equipment. 


nCDEE  lU<6i$>liO(f)(5)(l) 

nplCll  ELDBMIAXI  WSBHK  CUCBAJI  mS  AIt?JUCEUEUT  PUN  OF  OStVItr  CATIT  AHD  BWI  WINCH  QIPLOrniG  DOTOLE-POLE  LHOI  SKnCEES  AKD  lUIN  TiTVF  tXHatmt 

SHUCa  tV  MCOBEAUCE  irtTB  SUBFASI  160.01}.   SDBCBUtEB  « 
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Figure  111.65-40(f)  (5)  (i) 
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tvmi  iu.6SliO(rj(S)(ii) 
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Figure  111.65-40 (f)  (5)  (ii) 


111.65^0(g)  (2)  Motor  controllers. 
Manufacturers  of  motor  controllers  desiring  to 
qualify  their  products  for  use  in  conjunction 
with  lifeboat  winch  installations  shall  submit 
for  review  detail  jissembly  drawings  and  mate- 
rial lists  of  the  enclosing  cases  to  be  furnished, 
and  detail  assembly  drawings  and  material  lists 
and/or  samples  of  contactors,  relays,  resistors 
and  other  motor-controller  components  to  be 
employed.  P"'or  each  installation  of  lifeboat 
winch  motor  c/jntrollers  there  shall  be  submit- 
ted for  approval  a  drawing  showing  the  en- 
closure outline,  front  view  assembly,  wiring  dia- 
gram, and  mat-erial  Iis1,  together  with  the  name 
or  other  identification  of  the  vessel  on  which  the 
motor  controllers  will  be  installed.  No  general 
approval  r)f  mol^>r  c/iut  roljccs  will  be  given. 

1 1 1.05  -lOtg)  (.'{)  Molorx.  For  each  in- 
Hlulliition  of   lifeboat   winch   njotors,  plans  as 


required  by  Section  111.05-5  shall  be  submitted, 
together  Avith  the  name  or  other  identification 
of  the  vessel  on  which  the  motor  will  be  in- 
stalled. No  general  approval  of  motors  will  be 
given. 

111.65^0(g)(4)  .Chipboard  mstalla- 
t'lon  drawing.  For  each  shipboard  installa- 
tion of  electric  power-operated  lifeboat  winches, 
an  elementary  wiring  diagram  and  isometric  or 
deck  wiring  diagram  as  required  by  Section 
111.05-5  shall  be  submitted. 

1 1 1 .65-40  ( h )  Testing  of  lifeboat  winch 
electri/^al  eqid'irment.  The  electrical  equip- 
ment shall  !)('  given  {MM-iodic  inspections  and 
tests  as  recjuired  by  Furl  78  of  Subchapter  II 
(Passenger  Vessels)  and  Part  97  of  Subchapter 
I  (Cai-go  and  Miscellaneous  Vessels)  of  this 
chaptei-. 


(80) 


ELECTRICAL    SYSTEM — GENERAL    REQUIREMENTS 


§  1 1 1 .65-40(i)(3) 


FutmE  iu.6^o(fj(;)(iii) 
nricxi  KBismutt  mtam  ducsaji  Km  uxABCcueiT  run  or  gravity  davit  add  boat  wisca  euployiiig  pohei!  lout  simcms  akd  caaimD  siasier  add  uahi  im 

EUEKEKCI  DISCONI^ECT  SHITCH  IN  ACCOBCAJICE  WITH  SDBPAKI  160.015.   SUBCBAPTES  4 
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TOftER  mm  SWITCH 

Plght  Hand  Davit  Arm.    Rei^ulred  by  Sub-paraerapb  160.01S-3(k){&).  rerleed* 

POWBt  LOUT  SWITCH 
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Figure  111.65-40 (f)  (5)  (iii) 


1 11 .65-40  ( i )     Electric  power-operated  life- 
boat winches  foi^  existing  vessels. 

111.65-40(1)  (1)  The  electrical  equip- 
ment installed  in  connection  with  electric  power- 
operated  lifeboat  winches  used  with  gravity 
davits  on  passenger  vessels  and  cargo  vessels 
contracted  for  prior  to  November  19,  1952,  and 
on  tank  vessels  contracted  for  on  or  after  No- 
vember 19,  1952  shall  comply  with  the  require- 
ments of  Paragraph  160.015-3  (k)  Subchapter 
Q  (Specifications)  of  this  chapter  and  with  the 
wiring  an'angements  of  Paragraph  111.65^0 

(f). 

111.65^0(1)  (2)  New  materials  in- 
stalled to  effect  compliance  with  this  paragraph 
shall  comply  with  the  applicable  requirements 
of  this  section.  Existing  materials  continued 
in  service  shall  coinply  Avith  the  requirements  of 
this  section  insofar  as  it  is  reasonable  and 
practicable. 


111.65-40(1)  (3)  The  electrical  equip- 
ment installed  in  connection  Avith  electric  powei-- 
operated  lifeboat  winches  used  with  other  than 
gravity  davits  on  vessels  contracted  for  prior 
to  November  19,  1952,  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  paragraphs  (b)  through 
(f )  of  this  section  may  be  continued  in  service 
so  long  as  they  are  maintained  in  good  con- 
dition to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the  same 
standards  as  the  original  installation  :  Provided. 
That,  in  no  case,  will  a  greater  departure  from 
the  standards  of  paragraphs  (b)  through  (f) 
of  this  section  be  permitted  than  presently  exist. 
All  new  installations  or  major  replacements 
shall  meet  the  applicable  specifications  or  re- 
quirements for  new  vessels. 
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Tltmt  lU.45-l»0(f)(5)(lT) 
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Figure  111.65-40 (f)  (5)  (iv) 


111.65-45     Special  requirements  for  electric 
air  heaters 

111.65^5  (a)     Application. 

111.65^5  (a)  (1)     The  provisions  of  this 

section,  with  the  exception  of  para<^raph  (c)  of 

this  section,  shall  apply  to  all  vessels  contracted 

for  on  or  after  November  19.  1952.     The  provi- 


sions of  paragraph  (c)  of  this  section  shall  ap- 
ply to  all  ves&  ' 
ber  19,  19.5-2. 


K-essels  contracted  for  prior  to  Novem- 


lll.f)5-^5(a)  (2)  The  provisions  of  this 
section  are  appli(al)le  to  electrically  enerj^ized 
units  or  panels  tx)  be  employed  in  heating  a  room 
or  cf>mpartment  for  the  comfort  of  the  occu- 
pants thereof.  The  provisions  of  this  section 
are  not  applicable  to  electrically  energized  units 
ernnloyed  to  heat  the  air  in  enclosed  apparatus, 
sucli  as  motors,  controllers,  or  (lie  like. 
111.05  45(b)  C/f'Tirn//  n'f/vin'///wrif-s. 
1 II. 05  15(b)  (1 )  Kloctric  beaters  shall 
\)f  Ko  cr,ristnictc(|  iliiil  the  risk  of  (ire  is  I'educed 


to  a  minimum.  Unspecified  construction  and 
circuit  details  shall  be  in  accordance  with  Un- 
derwriters' Laboratories,  Inc.,  Standard  for 
Electric  Space-Heating  Equipment. 

111.65-45(b)(2)  Heaters  shall  be  de- 
signed to  heat  the  surrounding  air  principally 
by  convection.  Heater  elements  shall  be  of  the 
enclosed  type.  The  heater  element  case  or 
jacket  should  be  of  a  corrosion-resistant 
material. 

111.66-45(b)(8)  Heaters  shall  be  pro- 
vided with  a  thei-mal  cutout  of  the  manually- 
reset  type  that  will  prevent  overheat  ing  and 
with  a  suitable  regulating  switch. 

11 1.()5-45 (b)(4)  Heaters  for  bulkhead 
mounting  shall  have  their  top  slanted  or  other- 
wise designed  to  prevent  hanging  towels,  etc., 
on  (he  hea(er.  When  heaters  are  of  (he  port- 
able type,  an  acceptable  clip  or  bi-acket  shall  be 
fitted  to  hold  the  hea(er  in  a  fixed  position. 
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111.65^5  (b)  (5)  The  external  tempera- 
ture of  the  heater  enclosing  case  shall  not  exceed 
a  temperature  of  125°  C,  except  that  the  exter- 
nal temperature  of  the  enclosing  case  of  flush- 
mounted  heaters  shall  not  exceed  a  temperature 
of  100°  C.  When  heaters  are  mounted  upon, 
or  adjacent  to,  the  deck  or  bulkhead,  the  con- 
struction of  the  heater  shall  be  such  that  the 
nearest  deck  or  bulkhead  surface  will  not  ex- 
ceed a  temperature  of  55°  C.  For  test  purposes 
an  ambient  temperature  of  25°  C.  will  be  used. 
111.65^5  (c)  Electric  air  heaters  on  ves- 
sels contracted  for  prior  to  November  19, 1962. 

111.65-l:5(c)  (1)  Existing  arrangements, 
materials,  and  equipment  previously  approved 
shall  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standard  as  the  original 
installation. 

111.65-45 (c)(2)  All  new  installations 
or  major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

111.65—50  Special  requirements  for  electric 
cooking  equipment  and  motor- 
driven  commissary  equipment 

111.65-50  (a)  Application.  The  provi- 
sions of  this  section,  with  the  exception  of  para- 
graph (d)  of  this  section,  shall  apply  to  all  ves- 
sels contracted  for  on  or  after  November  19, 
1956.  The  provisions  of  paragraph  (d)  of  this 
section  shall  apply  to  all  vessels  contracted  for 
prior  to  November  19, 1956. 

111.65-50  (b)  Electric  cooking  equipment 
requirements. 

111.65-50  (b)  (1)  All  equipment,  attach- 
ments and  devices  shall  be  of  rugged  construc- 
tion and  so  designed  as  to  permit  complete 
cleaning,  maintenance  and  repair  with  ease. 

111.65-50 (b)(2)  Doors  shall  be  pro- 
vided with  heavy  duty  hinges  and  locking  de- 
vices to  prevent  accidental  opening  in  a  heavy 
sea. 

111.65-50(b)  (3)  Where  necessary  for 
safety  of  personnel,  grab  rails  shall  be  provided. 
Ranges  shall  be  provided  with  sea  rails  with 
adjustable  barriers  to  resist  accidental  cook  pot 
movement. 

111.65-50  (b)(4)  Means  shall  be  pro- 
vided to  effect  positive  grease  or  fat  collection 
and  to  prevent  spillage  thereof  onto  the  deck. 

111.65-50(b)  (5)  All  equipment  shall  be 
niounted  to  prevent  dislodgment  by  roll  and/or 
pitch,  whether  arranged  for  fixed  wiring  or  for 
portable  wiring. 

111.65-50 (b)  (6)  Each  equipment  unit 
shall  be  provided  with  means  for  disconnecting 


it  from  all  circuit  conductors.  The  disconnect- 
ing means  shall  plainly  indicate  whether  it  is  in 
the  open  or  closed  circuit  position  and  shall  be 
located  in  the  same  compartment  with,  and 
within  sight  of,  its  associated  equipment.  The 
disconnecting  means  may  be  an  integral  part 
of  the  equipment  provided  this  device  remains 
unaffected  by  the  heat  of  the  equipment  of  which 
it  is  a  part. 

111.65-50 (b)(7)  Unspecified  construc- 
tion and  circuit  details  shall  be  in  accordance 
with  Underwriters'  Laboratories,  Inc.,  Stand- 
ard for  Commercial  Electric  Cooking  Appli- 
ances. 

111.65-50  (c)  Motor-driven  commissary 
equipment  requirements. 

111.65-50  (c)  (1)  All  equipment  shall  be 
rigidly  constructed  and  self-supporting,  and 
shall  be  securely  mounted  whether  arranged  for 
fixed  wiring  or  for  portable  wiring  unless  such 
mounting  would  defeat  the  utility  of  the  equip- 
ment. 

111.65-50  (c)(2)  The  enclosures  of 
motors  and  controls  shall  be  either  watertight 
or  totally  enclosed  or  comparable  protection 
provided. 

111.65-50 (d)  Electric  cooking  equipment 
and  motor-driven  commissary  equipment  on 
vessels  contracted  for  prior  to  November  19, 
1956. 

111.65-50(d)  (1)  Existing  arrange- 
ments, materials,  and  equipment  previously  ap- 
proved shall  be  considered  satisfactory  so  long 
as  they  are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Marine 
Inspection.  Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same  standard  as  the 
original  installation. 

111.65-50  (d)(2)  All  new  installations 
or  major  replacements  shall  meet  the  applicable 
requirements  for  vessels  contracted  for  on  or 
after  November  19, 1956. 

111.65—55      Special    requirements    for    elec- 
trical steering  gears 

111.65-55 (a)  General.  This  section  con- 
tains requirements  for  steering  gear  installa- 
tions where  the  main  or  both  the  main  and 
auxiliary  steering  means  is  electric  power  driven 
and  where  the  steering  control  means  is  electric 
powered.  Where  two  steering  gear  power 
motors  and  two  separate  and  independent  means 
for  controlling  the  rudder  from  the  pilothouse 
are  provided,  there  will  be  two  steering  sys- 
tems, each  consisting  of  a  power  motor,  control 
system,  and  steering  gear  feeder.  In  general 
these  two  systems  are  to  be  separate  on  a  port 
and  starboard  basis.  For  any  different  ar- 
rangement of  the  steering  gear  system,  special 
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consideration  and  approval  will  be  required 
with  the  intent  of  obtaining  a  steering  installa- 
tion which  will  be  equivalent  to  the  one  covered 
in  this  section. 

111.65-55  (b)     Disconnecting  and.  switch- 
ing means. 

111.65-55 (b)  (1)  The  steering  gear 
power  motors  and  control  systems  shall  be  con- 
nected to  the  respective  steering  gear  branch 
circuits  in  the  steering  gear  room.  Separate 
means  shall  be  provided  in  the  steering  gear 
room  for  disconnecting  the  motor  and  control 
systems  from  the  power  source. 

111.65-55 (b)  (2)  If  a  means  of  trans- 
fer is  provided  in  the  steering  gear  room  so 
arranged  that  either  steering  gear  power  motor 
and  associated  control  system  can  be  connected 
to  either  of  the  two  steering  gear  branch  cir- 
cuits, interlocks  shall  be  provided  to  prevent 
both  steering  systems  from  being  connected  to 
the  same  branch  circuit  simultaneously. 

111.65-55  (c)     Control  of  steering  gear  mo- 
tors and  steering  control  systems. 

111.65-55(c)  (1)  Means  shall  be  pro- 
vided in  the  steering  gear  room  for  starting  and 
stopping  the  steering  gear  power  motors  and  any 
motors  that  are  part  of  the  pilothouse  control 
system. 

111.65-55  (c)  (2)  Where  two  separate 
and  independent  Steering  control  systems  are  in- 
stalled, the  means  of  switching  shall  be  pro- 
vided in  the  pilothouse  to  select  the  steermg  con- 
trol system  which  is  to  be  used  for  steering. 
This  selection  shall  be  accomplished  by  one  op- 
erating handle  but  the  switches  for  each  system 
shall  be  in  separate  enclosures  or  shall  be  sep- 
arated by  suitable  fire-resistant  barriers.  The 
handle  shall  liave  positions  for  "port  control", 
"off",  and  "starlward  control"  wiitli  such  an  ar- 
rangement to  necessitate  tlie  passing  through  the 
"off"  position  when  transferring  from  one  steer- 
ing sy.stem  to  the  other. 

111.65-55(c)  (3)  The  .selecting  means  in 
the  pilothouse  sliall  be  so  arranged  that  the 
steering  gear  power  motor  for  the  steering  sys- 
tem selected  will  automatically  be  started  if  not 
already  running.  Any  ancillary  device  neces- 
sary {o  •AcA\\:\.U\  the  sclented  remote  means  for 
font  rolling  tli(^  nidder  sliall  be  automatically  op- 
erat(!d  uj>on  staiiing  the  steering  gear  power 
motor. 

111.65-55 (d)     (JiH'.rrmrrent  protection  for 
Hteer'm{f  Hi/stemA. 

11 1.65-55 (d)(1)  Short,  circuit  prot<>/;- 
tion  only  shall  be  provided  for  the  control  cir- 
cuits of  r-oiilrollrM's  r>f  steering  gear  pf)\ver  mo- 
tors and  rnotf>rs  iis<'d  for  control  systenis.  This 
prolcftion  sliail  be  instiintiincoiis  and  ralcd  a( 


400-500  percent  of  the  current-carrying  ca- 
pacity of  the  conductors. 

111.65-55 (d)  (2)  Indicating  and  alarm 
circuits  aSvSociated  with  steering  installations 
shall  be  provided  with  over-current  protection 
in  accordance  with  Subparagraph  111.45-10  (b) 
(2).  Pilothouse  steering  control  systems  and 
any  other  electric  means  for  controlling  the  rud- 
der remote  from  the  steering  gear  room  shall  be 
provided  with  short  circuit  protection  only. 
The  proitection  shall  be  instantaneous  and  rat^ 
at  400-500  pei'cent  of  the  current-carrj'ing  ca- 
pacity of  the  control  syst^em  conductors.  The 
protection  means  shall  be  located  in  the  steering 
gear  room  just  after  the  disconnecting  means 
required  by  paragraph  (b)  (1)  of  this  section. 
111.65-55  (e)  Indicating  and  alarm  sys- 
teniJ?  for  steering  installations. 

111.65-55(e)  (1)  A  pilot  light  for  each 
steering  gear  power  motor  and  each  auxiliary 
motor  vital  to  the  control  of  the  rudder  shall  be 
provided  at  the  propulsion  control  station,  and 
other  locations  if  desired,  to  indicate  when  the 
motors  are  energized. 

111.65-55 (e)  (2)  For  the  requirements 
pertaining  to  overload  indicating  lights  for 
Steering  gear  pilot  motors,  see  Paragraph 
111.45-5  (p). 

111.65-55  (e)  (3)  The  opening  of  a  steer- 
ing gear  branch-circuit  circuit  breaker  shall 
automatically  be  indicated  at  the  propulsion 
control  station  by  the  sounding  of  an  audible 
alarm. 

m.70     SPECIAL    REQUIREMENTS    FOR    TANK 
VESSELS 
1 1 1 .70-1      Application— TB/ALL 

111.70-1  (a)  General.  The  requirements 
of  this  subpart  contain  special  requirements 
relative  to  electrical  installations  on  tank  ves- 
sels. ICxcept  as  modified  by  this  subpart  and 
regulations  of  Subchapter  D  (Tank  Vessels). 
all  other  applicable  regulations  contained  in  this 
Subchapter  J  shall  also  apply  to  tank  vessels. 

111.70-1  (b)  Symhols.  The  vessels  and 
services  to  which  each  regulation  applies  are  in- 
dicated by  lot  t  ei-s  in  i\\^  heading  of  the  section  or 
j)aragra)>li.  The  first  letter  or  two  lettere  in- 
dicates the  type  of  vessel  and  the  letter  or  letters 
following  the  oblicpie  line  indicates  the  watei"s 
in  which  such  vessels  may  operate.  The  letters 
are  described  as  follows: 

111.70-1  (b)  (1)  "T"  signifies  a  tank  ship. 
11 1.70-1(1))  (2)  "B"  signifies  a  tank 
barge  when  it  precedes  an  obliciue  line;  or  it 
signifies  sei-vice  on  bays,  wounds,  wwi}  lakes  other 
llian  the  (ireat  Lakes  when  it  follows  an  oblicjue 
line. 
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111.70-1  (b)(3)  "ALL"  signifies  serv- 
ice on  all  watere. 

111.70-1  (b)  (4)  "O"  signifies  service  on 
ocean  waters. 

111.70-1  (b)  (5)  "C"  signifies  service  on 
coastwise  waters. 

111.70-1  (b)  (6)  "L"  signifies  service  on 
Great  Lakes  waters. 

11 1.70-1  (b)  (7)  ''R"  signifies  service  on 
river  waters. 

1 1 1 .70-5     Definitions 
1 1 1 .70-5  ( a )     General— TB/ ALL.    Certain 
terms  used  in  this  snbpai't  are  defined  in  this 
section. 

111.70-5  (b)  Cargo— TB/ ALL.  The  term 
"cargo"  means  combustible  liquid,  flammable 
liquid,  or  liquefied  flammable  gas  unless  other- 
wise stated. 

111.70-5  (c)  Coiferdam—TB/ALL.  The 
term  "cofl'erdam"  means  a  void  or  empty  space 
separating  two  or  more  compartments  for  the 
purpose  of  isolation  or  to  prevent  the  contents 
of  one  compartment  from  entering  another  in 
the  event  of  the  failure  of  the  w^alls  of  one  to 
retain  their  tightness. 

111.70-5  (d)  Combustible  liquid— TB/ 
ALL.  The  term  "combustible  liquid"  means 
any  liquid  having  a  flashpoint  above  80°  F.  (as 
determined  from  an  open-cup  tester,  as  used  for 
test  of  buniing  oils) .  Combustible  liquids  hav- 
ing lethal  qualities  are  those  having  the  charac- 
teristics of  class  "B"  or  "C"  poisons  as  defined  in 
Section  146.25-10  and  146.25-15  of  Subchapter 
N  (Dangerous  Cargoes)  of  this  chapter.  In 
the  regulations  of  this  subchapter,  combustible 
liquids  are  referred  to  by  grades,  as  follows: 

111.70-5 (d)(1)  Grade  D.  Any  com- 
bustible liquid  having  a  flashpoint  below  150° 
F.  and  above  80°  F. 

111. 70-5  (d)(2)  Grade  E.  Any  combus- 
tible liquid  having  a  flashpoint  of  150°  F.  or 
above. 

111.70-5  (e)  Flashpoint— TB/ ALL.  The 
term  "flashpoint"  indicates  the  temperatui-e  in 
degrees  Fahrenheit  at  which  a  liquid  gives  off 
a  flammable  vapor  when  heated  in  an  open-cup 
tester.  For  the  purpose  of  the  regulations  in 
this  subchapter,  flashpoints  determined  by  other 
testing  methods  will  be  equivalent  to  those  deter- 
mined with  an  open-cup  tester,  as  follows : 

Table  111.70-5 (e) — Equivalent  flashpoints 


Open-cup 
tester 

Tag  closed- 
cup  tester 
(A.  S.  T.  M.) 

Pensky-Martens 
closed  tester 
(A.  S.  T.  M.) 

°  F. 
80 
150 

"  F. 
75 

'  F. 

140 

111.70-5 (f)  Gas  free— TB/ ALL.  The 
term  "gas  free"  means  free  from  dangerous  con- 
centrations of  flammable  or  toxic  gases. 

Ill .70-5  ( g)  Flammable  I  i  q  u  i  d — TB/ 
AL.L.  The  term  "flammable  liquid"  means  any 
liquid  which  gives  off  flammable  vapors  (as  de- 
termined by  flashpoint  from  an  open-cup  tester, 
as  used  for  test  of  burning  oils)  at  or  below  a 
temperature  of  80°  F.  Flammable  liquids  hav- 
ing lethal  qualities  are  those  having  the  charac- 
teristics of  class  "B"  or  "C"  poisons  as  defined 
in  Sections  146.25-10  and  146.25-15  of  Sub- 
chapter N  (Dangerous  Cargoes)  of  this  chapter. 
Flammable  liquids  are  referred  to  by  grades,  as 
follows : 

111.70-5(g)(l)  Grade  A.  x\ny  flam- 
mable liquid  having  a  Reid  ^  vapor  pressure  of 
14  pounds  or  more. 

111.70-5  (g)(2)  Grade  B.  Any  flam- 
mable liquid  having  a  Reid  ^  vapor  pressure 
under  14  pounds  and  over  8V2  pounds. 

111.70-5(g)(3)  Grade  C.  Any  flam- 
mable liquid  having  a  Reid  ^  vapor  pressure  of 
81/2  pounds  or  less  and  a  flashpoint  of  80°  F. 
or  below. 

^111.70-5  (h)  Liquefied  flanvmable  gas — 
TB/ ALL.  The  term  "liquefied  flammable  gas" 
means  any  flammable  gas  having  a  Reid  ^  vapor 
pressure  exceeding  40  pounds,  which  has  been 
liquefied. 

111.70-5 (i)  Tank  barge— B/ ALL.  The 
term  "tank  barge"  means  any  tank  vessel  not 
equipped  with  means  of  self-propulsion. 

111.70-5(j)  TanksMp—T/ALL.  The 
term  "tank  ship"  means  any  tank  vessel  pro- 
pelled by  power  or  sail. 

11 1.70-5  (k)  T ank  vessel— TB/ ALL.  The 
term  "tank  vessel"  means  any  vessel  especially 
constructed  or  converted  to  carry  liquid  bulK 
cargo  in  tanks. 

111.70-10  Special  requirements  for  tank 
vessels  contracted  for  on  or  after 
November  19,  1955— TB/ALL 

111.70-10 (a)  Application.  The  require- 
ments of  this  section  apply  to  all  tank  vessels 
contracted  for  on  or  after  November  19, 1955. 

111.70-10(b)  General.  The  special  in- 
stallation requirements,  in  a  general  manner, 
are  contained  in  Section  32.45-1  of  Subchapter 
D  (Tank  Vessels)  of  this  chapter,  and,  in  some 
instances  and  to  some  degree,  are  repeated  in 
this  section  for  completeness  of  this  subchapter. 
111.70-10(b)(l)  Cable  location.  Where 
practicable,  electric  cable  shall  be  located  well 
inboard  from  the  sides,  preferably  along  or  near 
the  centerline,  to  reduce  the  risk  of  injuiy  in 


1  Amerlcati  Society  for  Testing  Materials  Standard  D-.32;^ 
(most  recent  revision).  Jlethod  of  Test  for  Vapor  Pressure  of 
Petroleum  Products   (Reid  Method). 
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the  event  of  collision,  but  it  shall  be  kept  clear 
of  cargo  tank  openings.  Specific  additional 
requirements  for  cargo  pumprooms  and  enclosed 
spaces  immediately  above  or  adjacent  to  cargo 
tanks  are  covered  in  paragraph  (c)  of  this  sec- 
tion. 

111.70-10 (b)  (2)  Equipment  location. 
Except  where  Grade  E  liquids  only  are  in- 
volved, switchboards,  distribution  panels, 
switches,  fuses,  and  other  circuit  interrupting  or 
power  devices  shall  not  be  installed  in  cargo 
pumprooms  nor  in  enclosed  spaces  immediately 
above  or  adjacent  to  cargo  tanks.  Regardless 
of  the  grade  of  liquid  cargo  handled  by  a  tank 
vessel,  storage  batteries  shall  not  be  located  in 
cargo  pumprooms. 

111.70-10(b)  (3)  Explosionproof  in- 
stallations. Where  explosionproof  equipment  is 
required,  the  equipment  and  installation  thereof 
shall  comply  with  Section  111.60-40  of  this  part. 
111.70-10(b)  (4)  Portable  equipment. 
Illumination  may  be  obtained  in  any  compart- 
ment by  the  use  of  approved  explosionproof, 
self-contained,  battery-fed  lamps.  Otherwise, 
no  portable  electrical  equipment  of  any  type 
shall  be  used  in  bulk  cargo  tanks,  fuel  oil  tanks, 
cargo  pumprooms,  or  enclosed  spaces  immedi- 
ately above  or  adjacent  to  bulk  cargo  tanks  un- 
less all  the  following  conditions  are  met : 

111.70-10(b)(4)(i)  The  compart- 
ment itself  is  gasfree. 

111.70-10(b)(4)(ii)  The  compart- 
ments adjacent  and  diagonally  adjacent  are 
either  {a)  gasfree,  (6)  inerted,  (c)  filled  with 
water,  {d)  contain  (jrade  E  liquid  and  are 
closed  and  secured,  or  (e)  are  spaces  in  which 
flammable  vapors  and  gases  nonnally  are  not 
expected  to  accumulate ;  and, 

111.70-10 (b)  (4)  (iii)  All  other  com- 
partments of  the  vessel  in  which  flammable 
vapors  and  gases  noimally  may  be  expected  to 
accumulate  are  closed  and  secured. 

111.70-10(c)  Installation  requirements 
on  tank  vesseU  handling  Grade  A,B,  O  or  D 
liquid  cargo.  The  requirements  of  this  para- 
CTaph  apply  only  to  tank  vessels  handling 
Grade  A,  B,  C  or  D  liquid  cargo. 

111.70-10(c)(l)  Lighting  of  cargo 
pumjrrooms. 

1 1 1 .70-10  (c )  ( 1 )  ( i )  P:xcept  as  other- 
wise  permitted  by  subdivision  (ii)  of  <his  sub- 
I)aragrap]i,  cargo  pumprooms  shall  be  lighted 
tlirougli  |)ermanently  fixed  glass  lense.s  fitted 
in  tlie  l>ijlklieiul  and/or  overhead.  Eacli  fixexl 
glass  lens  shall  Ix',  of  rugged  construction  and 
arranged  to  inaintain  tlie  wateitiglil  and  gas- 
tiirht  integrity  of  the  structure.  The  fixed 
glass  le/iH  may  form  a  pari  of  a  lighting  fixture 
provided   that    all   of  the   following  <r»n(litions 


are  complied  with:  {a)  No  means  of  access  to  J 
the  interior  of  the  fixture  from  the  pumproom  i 
is  provided;  (b)  The  fixture  is  vented  to  the 
engineroom  or  a  similar  nonhazardous  area: 
(c)  The  fixture  is  wired  from  outside  the 
pumproom;  and  {d)  The  maximum  observable 
temperature  on  the  pumproom  surface  of  the 
glass  lens  based  on  an  ambient  temperature  of 
40°  C.  shall  not  exceed  180°  C. 

111.70-10(c)(l)(ii)  Where  the  loca- 
tion of  a  cargo  pimiproom  does  not  permit  the 
lighting  arrangement  of  subdivision  (i)  of  this 
subparagraph,  or  where  the  lighting  arrange- 
ment of  subdivision  (i)  of  this  subparagraph, 
if  used,  would  not  provide  the  required  illum- 
ination, approved  explosionproof  lighting  fix- 
tures may  be  installed.  Specific  approval  by 
the  Commandant  is  required  for  the  installa- 
tion of  approved  explosionproof  lights,  asso- 
ciated wirmg  and  accessories. 

111.70-10(c)(2)  Lighting  of  enclosed 
spaces.  Lighting  of  the  enclosed  spaces  imme- 
diately above  or  adjacent  to  cargo  tanks  either 
shall  comply  with  the  requirements  of  subpara- 
graph (1)  of  this  paragraph  applicable  to 
cargo  pumprooms  or  may  be  effected  or  supple- 
mented by  means  of  explosionproof  fixtures 
located  in  these  spaces. 

*111.70-10(c)  (3)  Cable.  Through 
runs  of  electric  cable,  regardless  of  how  they 
may  be  protected,  are  prohibited  in  cargo 
pumprooms,  except  where  permitted  by  Section 
111.65-3.  In  any  enclosed  space  immediately 
above  or  adjacent  to  cargo  tanks  other  than 
cargo  pumprooms,  through  runs  of  electric 
cable  are  permitted. 

i-111.70-10(c)  (4)  Weather  decks. 
Motors,  their  control  equipment,  and  other 
electrical  equipment  and  installations  located 
on  or  above  the  weather  decks  within  10  feet 
of  the  cargo  tank  openings,  cargo  pumproom 
doors  or  ventilation  outlets,  or  cargo  tank  vent 
terminations  shall  be  explosionproof.  Explo- 
sionproof equipment  installed  in  locations  ex- 
posed to  the  weather  shall  be  waterproof  or 
shall  be  enclosed  in  watertight  housings,  or  pro- 
tected against  the  entrance  of  water  by  other 
approved  means. 

1 1 1 .70-90  Special  requirements  for  tank 
vessels  constructed  prior  to  No- 
vember 19,   1955— TB/ALL 

111.70-90(a)  (reneral  imtallat/on  require- 
ments for  tank  vessels  the  construction  or  con- 
version of  which  was  started  on  or  after  No- 
vember 10,  WSG,  but  prior  to  November  19.,  1955 
1 11.7(M)()(a)  ( 1 )  Application.  The  re- 
(piiremenls  of  this  paragraph  shall  apply  to  all 
tank  vessels  the  construction  or  conversion  of 
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which  was  started  on  or  after  November  10, 
1936,  but  prior  to  November  19, 1955. 

11 1.70-90 (a)  (2)  General.  The  electri- 
cal installation  shall  be  in  compliance  with  this 
Paragraph,  and  to  the  extent  that  such  installa- 
tion is  not  covered  by  this  paragraph,  it  shall 
be  at  least  equivalent  to  the  Commandant's  gen- 
eral requirements. 

111.70-90(a)  (3)  E  X  is  ting  arrange- 
ments. 

111.70-90 (a)  (3)  (i)  Existing  arrange- 
ments, materials,  and  facilities  previously  ap- 
proved will  be  considered  satisfactory  so  long 
as  they  are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Marine 
Inspection.  Minor  repairs  or  minor  alterations 
may  be  made  to  the  same  standard  as  the  orig- 
inal installation. 

111.70-90(a)(3)(ii)  Any  major 
change  in  the  electrical  installation  or  any  con- 
version shall  comply  with  the  requirements  cov- 
ered by  Sections  111.70-1  and  111.70-10. 

111.70-90 (a)  (4)  Location  of  cables. 
Where  practicable,  electrical  cable  is  to  be  lo- 
cated well  inboard  from  the  sides,  preferably 
along  or  near  the  centerline,  to  reduce  the  risk 
of  injury  in  the  event  of  collision,  but  it  shall 
be  kept  clear  of  cargo  tank  openings.  Except 
where  Grade  E  liquids  only  are  involved,  feed- 
ers shall  be  run  as  far  as  practicable  to  avoid 
cargo  pump  rooms  and  enclosed  spaces  imme- 
diately adjoining  cargo  tanks. 

111.70-90(a)  (5)  CaUe  armor.  The  ar- 
mor on  all  cables  shall  be  electrically  and  me- 
chanically continuous. 

111.70-90(a)(6)  Location  of  circuit- 
interrupting  devices.  Except  Avhere  Grade  E 
liquids  only  are  involved,  switchboards,  distri- 
bution panels,  switches,  fuses,  and  other  cur- 
rent-interrupting devices  shall  not  be  fitted  in 
cargo  pumprooms  or  enclosed  spaces  immedi- 
ately adjoining  cargo  tanks. 

111.70-90 (a)  (7)  Portable  equipment. 
Portable  extension  cables  and  fittings  are  to  be 
of  an  approved  type. 

111.70-90(a)  (8)  Overload  protection. 
Main  distribution  circuits  shall  be  protected 
against  overload  by  circuit  breaking  devices,  the 
capacity  of  which  shall  be  marked  at  each  such 
device. 

111.70-90(a)  (9)  Storage  batteries. 
Storage  batteries  shall  not  be  located  in  cargo 
pumprooms.  The  space  in  which  tliey  are  lo- 
cated shall  be  well  ventilated  and  they  shall  be 
protected  against  mechanical  and  electrical  in- 
jury including  short  circuiting  and  overloading. 
Batteries  shall  be  secured  against  movement, 
and  acid  batteries  shall  be  set  in  leadlined  trays 


at  least  3  inches  deep  of  at  least  4-pound  sheet 
lead. 

111.70-90(a)(10)  Installations  made 
during  the  Unlimited  National  Emergency. 
Electrical  equipment  installed  during  the  Un- 
limited National  Emergency  as  defined  in  Sec- 
tion 110.25-5  of  this  subchapter  and  not 
complying  with  the  requirements  of  the  regula- 
tions in  this  subchapter  may  be  continued  in 
service  if  found  to  be  satisfactory  by  the  Com- 
mandant for  the  purpose  intended. 

111.70-90 (a)  (11)  Portable  equipment. 
When  the  vessel  is  not  gas  free,  no  portable  elec- 
trical equipment  shall  be  used  in  the  cargo  or 
fuel  oil  tanks,  the  cargo  pumprooms  or  any  en- 
closed space  immediately  above  or  adjacent  to 
the  bulk  cargo  tanks,  except  as  permitted  by 
Subparagraph  111.70-10(b)  (4). 

111.70-90 (b)  Cargo  pumprooms  and  en- 
closed spaces  of  ta/nk  vessels  constrvxited  on  or 
after  July  1,  1951.,  but  prior  to  November  19., 
1955 

111.70-90 (b)(1)  Application.  The  re- 
quirements of  this  paragraph  shall  apply  to 
cargo  pumprooms  and  enclosed  spaces  imme- 
diately above  the  bulk  cargo  tanks  of  all  tank 
vessels  carrying  Grade  A,  B,  C,  or  D  liquid 
cargo  the  construction  or  conversion  of  which 
vessels  was  started  on  or  after  July  1,  1951,  but 
prior  to  November  19,  1955.  There  are  no  spe- 
cial restrictions  in  regard  to  the  electrical  instal- 
lations in  cargo  pumprooms  and  enclosed  spaces 
of  tank  vessels  carrying  only  Grade  E  liquid 
cargo. 

Ill  .70-90  (b)(2)  Equipment.  No  elec- 
tric lighting  or  power  circuit-interrupting  or 
power  devices  shall  be  installed  in  pumprooms 
or  enclosed  spaces  immediately  above  the  bulk 
cargo  tanks.  Through  runs  of  electrical  cable 
are  permitted. 

111.70-90 (b)  (3)  Lighting.  Lighting 
of  pumprooms  or  the  enclosed  spaces  imme- 
diately above  the  bulk  cargo  tanks  shall  be  ef- 
fected by  means  of  approved  explosionproof  or 
magazine  type  lightmg  fixtures.  When  the 
vessel  is  not  gas  free  no  portable  lighting  equip- 
ment shall  be  used  except  as  permitted  by  Sub- 
paragraph 111.70-10  (b)  (4). 

lll.Y0-90(c)  General  cargo  spaces  of 
tank  vessels  constructed  on  or  after  July  1.,  1951., 
but  prior  to  November  19, 1955.  Regardless  of 
location,  general  cargo  spaces  of  tank  vessels 
carrying  Grade  E  liquid  cargo  only  and  con- 
structed on  or  after  July  1,  1951,  but  prior  to 
November  19,  1955,  shall  have  no  special  re- 
strictions in  regard  to  electrical  installations. 

111.70-90 (d)  Cargo  pumprooms  and  en- 
closed spaces  of  tank  vessels  constructed  on  or 
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after  November  10^  1936^  hut  prior  to  July  1. 
1951. 

111.70-90(d)(l)  Application.  The  re- 
quirements of  this  pai'agraph  sliall  apply  to 
cai'go  piimprooms  for  Grade  A,  B,  C  or  D  liquid 
and  to  enclosed  spaces  required  to  segregate 
Grade  A,  B,  C  or  D  liquid  cargo  tanks  from 
other  spaces,  all  on  tank  vessels  the  construc- 
tion or  conversion  of  which  was  started  on  or 
after  November  ID,  1936,  and  prior  to  July  1, 
1951. 

111.70-90(d)  (2)  Wiring.  Wiring  is  to 
be  leaded  and  armored  and  shall  be  run  through 
approved  gastight  fittings  having  stuffing 
glands  at  inlets  and  outlets. 

111.70-90(d)  (3)  Boxes.  Joints  iii  wir- 
ing shall  be  made  only  in  wiring  appliances, 
such  as  junction  boxes,  outlet  boxes,  etc.,  and 
such  boxes  shall  be  completely  metallic  and 
shall  be  gastight. 

111. 70-90  (d)(4)  Lighting  fixtures. 
Lighting  fijftures  shall  be  of  approved  type. 

111.70-90(d)  (5)  Motors.  Electric  mo- 
tors shall  be  of  approved  type  either  totally  en- 
closed or  ventilated  to  the  atmosphere  by  suc- 
tion and  discharge  air  ducts.  Separately  ven- 
tilated motors  are  to  have  pressure  type 
ventilation  and  shall  be  arranged  with  an  auto- 
matic shutoff  to  open  the  circuit  when  the  ven- 
tilating fan  motor  stops.  The  system  is  to  be 
so  interlocked  that  the  pump  motor  camiot  be 
started  prior  to  a  circulation  of  air.  The  air 
ducts  are  to  lead  to  and  from  the  atmosphere 
outside  the  pumproom  and  are  to  terminate  not 
less  than  3  feet  above  the  deck  and  not  less  than 
6  feet  from  any  cargo  tank  vent.  (See  Section 
32.60-20  of  Subchapter  D  (Tank  Vessels)  of 
tliis  chapter.) 

11 1.70-90  (e)  General  installation  re- 
qiurements  for  tank  vessels  the  construction  or 
conversion  of  vihich  n)a.i  started  prior  to  No- 
vember 10,  1936. 

111.70-90(e)(l)  Application.  The  re- 
quirements of  this  paragraph  shall  apply  to  all 
.steel  liull  tank  vessels  tJie  constniction  or  con- 
version of  wliich  was  started  prior  to  Novem- 
ber 10,  1936. 

1 1 1 .70-90(e)  (2)  General  requirements. 
The  ele<;( rical  iiistalhition  sliall  be  maintained 
in  a  safe  and  in  a  good  rnex-lianical  condition, 
and  shall  comi>]y  with  the  reguhitions  in  effex-X 
when  the  ve>>sel  was  built,  or  to  the  re/]uire- 
ments  of  a  re<vf>gnized  classification  scK;iety. 
Any  major  change  in  tlie  electrical  installation 
or  any  conversion  shall  comply  with  the  re- 
quirements covered  by  Se(-tJons  111.70-]  and 
111.70  10. 

11  1.70  90  Cc.)  (3)  I 'am, p  rooms  and  en- 
rloH^'d   xporcH.     The   electrical    inKlallafion    in 


pumprooms  and  enclosed  spaces  immediately 
adjoining  cargo  tanks  (except  in  pump-engine 
rooms  as  provided  in  Section  32.70-20  of  Sub- 
chapter D  (Tank  Vessels)  of  this  chapter)  of 
steel  hull  tank  vessels  handling  Grade  A,  B,  C, 
or  D  products  shall  be  made  to  comply  with 
Sections  111.55-1,  111.55-15,  111.60-5,  111.70- 
10(b)(1),  111.70-10(b)(2),  111.70-90(a)(2), 
111.70-90(a)(9),  111.70-9O(b),  and  111.70- 
90(d),  to  the  extent  that  the  changes  required 
are,  in  the  opinion  of  the  Officer  in  Charge, 
Marine  Inspection,  necessary  in  the  interest  of 
safety. 

111.70-90(e)  (4)  Portable  equipment. 
Wlien  the  vessel  is  not  gas  free,  no  portable  elec- 
trical equipment  shall  be  used  in  the  cargo  or 
fuel  oil  tanks,  the  cargo  pumprooms,  or  any  en- 
closed space  inunediately  above  or  adjacent  to 
the  bulk  cargo  tanks,  except  that  lighting  in 
these  spaces  may  be  effected  by  the  use  of  ap- 
proved explosionproof,  self-contained,  battery- 
fed  lamps. 

111.90  ELECTRICAL  EQUIPMENT  AND  INSTAL- 
LATIONS ON  VESSELS  CONTRACTED 
FOR  PRIOR  TO  NOVEMBER  19,  1952 

111.90-1      General 

The  electrical  installations  on  existing  vessels 
shall  be  maintained  in  good  electrical  and  me- 
chanical condition  to  the  satisfaction  of  the  Of- 
ficer in  Charge,  Marine  Inspection. 

1 1 1 .90-5     Major  alterations 

111.90-5 (a)  Major  alterations  and  major 
extensions  to  electrical  installations  on  existing 
vessels  shall  be  made  to  the  same  standard  as 
required  for  new  vessels.  Minor  repairs  and 
minor  alterations  may  be  made  to  the  same 
standard  as  the  original  installation  as  de- 
scribed in  Sections  111.70-90, 111.90-10, 111.90- 
15, 111.90-20,  and  111.90-25  :  Provided,  That,  in 
no  case,  will  a  greater  departure  from  the  stand- 
ards of  this  subchapter  be  permitted  than  pres- 
ently exist. 

111.90-10     Vessels    contracted    for    prior   to 
July  2,   1937 

11 1.90-10 (a)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90,  the 
installation  on  vessels  contracted  for  between 
June  30,  1928,  and  July  1,  1937,  inclusive,  using 
electricity  for  any  i)urpose,  shall  be  in  keeping 
with  the  best  modem  practice. 

111.90-10(b)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90,  the 
changes  or  alterations  in  the  electrical  installa- 
tions on  vessels  contracted  for  prior  to  June  30, 
192S,  shall  he  in  accordance  wifli  I  lie  require- 
ments of  this  section. 
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111.90-15  Vessels  contracted  for  between 
July  2,  1 937,  and  January  1 , 1 939 

111.90-15 (a)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90,  the 
electrical  installation  on  vessels  conti-acted  for 
between  July  2,  1937,  and  January  1,  1939,  in- 
clusive, shall  be  in  accordance  with  the  "Recom- 
mended Practice  for  Electrical  Installations  on 
Shipboard,*"  AIEE  Standard  No.  45,  October 
1930,  as  published  by  the  Institute  of  Electrical 
and  Electronic  Engineers, 

1 1 1 .90-20  Vessels  contracted  for  between 
January  2,  1939,  and  June  1, 
1941 

111.90-20(a)  Except  as  otherwise  i^ro- 
vided  for  tank  vessels  in  Section  111.70-90,  the 
electrical  installation  on  vessels  contracted  for 
between  Januar}^  2,  1939,  and  June  1,  1941,  in- 
clusive, shall  be  in  accordance  with  the  "Recom- 
mended Practice  for  Electrical  Installations  on 
Shipboard,"  AIEE  Standard  No.  45,  December 
1938,  as  published  by  the  Institute  of  Electrical 
and  Electronic  Engineers. 

111.90-25  Vessels  contracted  for  between 
June  2,  1941,  and  November  18, 
1952 

111.90-25  (a)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90,  the 
electrical  installation  on  vessels  contracted  for 
between  June  2,  1941,  and  November  18,  1952, 


inclusive,  shall  be  in  accordance  with  the 
"Recommended  Practice  for  Electrical  Instal- 
lations on  Shipboard,"  AIEE  Standard  No.  45, 
July  1940,  as  published  by  the  Institute  of  Elec- 
trical and  Electronic  Engineers. 

111.90-25  (b)  Excep'  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90,  the 
specification  covering  electrical  installations 
titled  "United  States  Coast  Guard,  Merchant 
Marine  Inspection,  Specification  for  Electrical 
Installations  on  Merchant  Vessels,"  dated 
August  31,  1944,  revised  March  6,  1945,  is,  dur- 
ing the  Unlimited  National  Emergency,  ap- 
plicable as  alternative  provisions  to  those  con- 
tained in  this  section  for  vessels  the  contract 
for  the  consti-uction  of  which  was  signed  prior 
to  September  2,  1945. 

111.90-25 (c)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.70-90, 
those  parts  of  the  specification  covering  elec- 
trical installations  titled  "United  States  Coast 
Guard,  Merchant  Marine  Inspection,  Specifica- 
tion for  Electrical  Installations  on  Merchant 
Vessels,"  dated  August  31,  1944,  revised  March 
6,  1945,  specified  in  paragraphs  1,  4,  and  5, 
thereof  relating  to  electric  cable,  are,  during 
the  Unlimited  National  Emergency,  applicable 
as  alternative  provisions  to  those  contained  in 
this  section  for  vessels  the  contract  for  the  con- 
stiiiction  of  which  was  signed  on  and  after 
September  2,  1945. 
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Authority:  Tlie  provisions  of  this  Part  112  issued  under  R.S.  4405,  as 
amended,  4462,  as  amended;  46  U.S.C.  375,  416.  Interpret  or  apply  R.S. 
4399,  as  amended,  4400,  as  amended,  4417,  as  amended,  4417a,  as  amended, 
4418,  as  amended,  4421,  as  amended,  4426,  as  amended,  4427,  as  amended, 
4433,  as  amended,  4453,  as  amended,  4488,  as  amended,  4491,  as  amended, 
sec.  14,  29  Stat.  690,  as  amended,  sec.  10,  35  Stat.  428,  as  amended,  41  Stat. 
305,  as  amended,  sec.  5,  49  Stat.  1384,  as  amended,  sees.  1,  2,  49  Stat.  1544, 
1545,  as  amended,  sec.  17,  54  Stat.  166,  as  amended,  sec.  3,  54  Stat.  347,  as 
amended,  sec.  3,  70  Stat.  152,  sec.  3,  68  Stat.  675;  46  U.S.C.  361,  362,  391, 
391a,  392,  399,  404,  405,  411,  435,  481,  489,  366,  395,  363,  369,  367,  526p,  1333, 
390b,  50  U.S.C.  198;  E.O.  11239,  July  31,  1965,  30  F.R.  9671,  3  CFR,  1965 
Supp.  Treasury  Department  Orders  120,  July  31,  1950,  15  F.R.  6521; 
167-14,  Nov.  26,  1954,  19  F.R.  8026;  167-20,  June  18,  1956,  21  F.R.  4894; 
CGFR  56-28,  July  24,  1956,  21  F.R.  5659;  167-38,  Oct.  26,  1959,  24  F.R. 
8857. 

112.01      APPLICATION 
112.01-1      General 

The  provisions  of  this  part,  with  the  excep- 
tion of  Subpart  112.90,  shall  apply  to  all  vessels 
contracted  for  on  or  after  November  19,  1952. 
The  provisions  of  Subpart  112.90,  shall  apply  to 
all  vessels  contracted  for  prior  to  November  19, 
1952. 

Cross  Res-erence:  See  Section  110.05-3  of  this  .sub- 
chapter for  application  of  amendments  to  regulations. 

112.05     GENERAL  REQUIREMENTS 
112.05-1      Intent 

112.05-1  (a)  The  intent  of  the  provisions 
in  this  part  is  to  assure  that  vessels  are  provided 
with  a  dependable,  independent  emergency 
source  of  electrical  power   with  sufficient  ca- 


(91) 


§  11 2.05-1  (b) 


ELECTRICAL    ENGINEERING 


pacity  to  supply  all  those  services  that  are  neces- 
sary for  the  safety  of  the  passengers  and/or  the 
creAv  in  an  emergency. 

112.05-1  (b)     Nonemergency  loads  may  be 


supplied  from  the  emergency  source  only  when 
the  emergency  source  has  adequate  capacity  to 
supply  all  loads  that  may  be  connected  to  the 
emergency  source  simultaneously. 


•Table  112.05-5(a) 

Type  or  types  of  emergency  source 

Period   of   operation    and    mini- 

Size of  vessel  and  service 

of  power 

mum     capacity     of     emergency 
source  of  power 

PASSENGER   VESSELS    OVER   65  FEET  IN 

LENGTH 

Ocean  and  Coastwise,  1,600  g.t.  and 

Storage  battery  with  automatic  trans- 

Yi hour. 

over,  and  any  passenger  vessel. 

fer  gear  for  temporary  source,  and 

36  hours. 

regardless  of  tonnage  or  service. 

supplemented  by  diesel  generator 

where  electric  power-operated 

with  automatic  starting  and  trans- 

watertight doors  are  required. 

fer  gear  for  final  source. 

Ocean  and  Coastwise,  over  15  g.t. 

Storage  battery  with  automatic  trans- 

36 hours  or  twice  the  time  of 

but  less  than  1,600  g.t.' 

fer  gear  or  diesel  generator  with 

run,  whichever  is  the 

automatic  starting  and  transfer  gear. 

smaller. 

Other  than  Ocean  and  Coastwise, 

Storage  battery  with  automatic  trans- 

8 hours  or  twice  the  time  of 

100  g.t.  and  over.' 

fer  gear  or  diesel  generator  with 

run,  whichever  is  the 

automatic  starting  and  transfer  gear. 

smaller. 

Other  than  Ocean  and  Coastwise, 

Storage  battery  or  diesel  generator 

8  hours  or  twice  the  time  of 

over  15  g.t.  but  less  tian  100  g.t.' 

with  automatic  or  manual  opera- 

run, whichever  is  the 

tion.* 

smaller. 

CARGO      AND       MISCELLANEOUS      SELF- 

PROPELLED       VESSELS       AND       TANK 

ships;     barges     with     sleeping 

ACCOMMODATIONS    FOR    MORE    THAN 

6  PERSONS ' 

All  waters,  1,600  g.t.  and  over. 

Storage  battery  or  diesel  generator 
automatic  or  manual  operation. 

12  hours. 

All  waters,  300  g.t.  and  over,  but 

Storage  battery  or  diesel  generator, 

12  hours  or  twic3  the  time  of 

less  than  1,600  g.t. 

automatic  or  manual  operation,  or 

run,  whichever  is  the 

approved  relay-controlled  batterj-- 

smaller.'' 

operated  lanterns.* 

'  See  also  .Section  112.0^15. 

2  Sec  also  Sections  112.35-1  and  112,35-5. 

'  Applicable  to  barges  contracted  for  on  or  after  November  19,  1958. 

•.Minimum  period  of  operation  of  relay-controlled,  battery-operated 

112.05-5      Emergency  source  of  supply 

112.0.5-5(a)  The  emergency  source  of 
supply  shall  l>e  of  a  type  and  capacity  in  ac- 
r'ordance  with  Table  112.05-5 (a),  except  as 
otlierwist;  provided  by  Section  112.05-15. 

112.05-5  (b)  The  emergency  source  of 
supply  shall  be  independent  of  the  vessels'  ship's 
service  lighting  and  powerplant  and  propulsion 
plant. 

112.05-5(c)  The  w)mph'te  emergency  in- 
stallation shall  fnnotion  sadsfactoi-ily  when  the 
sliip  is  inclined  22i/>  degrex's  and/or  when  the 
Irini  of  tlic  ship  is  10  degrees. 

1 1 2.05-5  ((I)  The  emergency  source  of  sup- 
ply shall  be  l<Ka(e(|  aft  of  (he  collision  bidkhead 
and  outside  tlie  iiiaclijncry  casing. 

1  |-2.05-5(d  )  ( I  )  On  pas.s<'nger  ve.ssx'ls 
(lie  emergency  source  of  supply  shall  be  located 
aUive  the  hidkliead  deck  or  alK)ve  tlie  freeboard 
«h'ck,  wliir-hcver  is  the  higher. 


lanterns  may  be  less  than  12  hours  but  not  less  than  6  hours. 

5  Rattery-operated  lanterns  shall  have  rechargeable  batteries,  shall 
incorporate  an  automatic  battery  charger  that  will  maintain  the  battery 
in  a  fully  charged  condition,  and  shall  not  be  readily  portable. 

112.05-5(d)  (2)  On  cargo  and  miscel- 
laneous vessels,  including  tankships  and  barges, 
the  emergency  source  of  supply  shall  be  located 
above  the  freeboard  deck,  or  above  the  upper- 
mo.s(t  continuous  deck,  whichever  is  the  higher. 
1 12.05-5 (e)  When  a  compartment  con- 
taining the  emergency  source  of  electric  ))ower, 
or  vital  components  (hereof,  adjoins  a  space  con- 
taining eiiher  (he  ship's  service  generatoi-s  or 
machinery  neces.sai"y  for  the  o])eration  of  the 
ship's  service  genei-ators,  all  common  bidkheads 
and/or  decks  shall  be  protected  by  approved 
"structural  insulation"  or  other  approved 
inatei-ial.  This  pi-otecition  shall  be  such  as  to  be 
capable  of  ])reveii(ing  an  excessive  teinpei'ature 
ris<'-  in  the  space  containing  the  emergency 
.soui-ce  of  elect  i-ic  power,  or  vital  conii)onents 
thereof,  for  a  pei-iod  of  a(  least  one  hoiii'  in  the 
even(.  of  fire  in  the  adjoining  s|)ace.  Bulkheads 
ov  decks  mee(ing  Class  A-dO  re(|uireinen(s,  as 
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defined  by  Section  7"2.05-10  in  Subchapter  H 
(Passenger  Vessels)  of  this  chapter,  will  be 
considered  as  meeting  the  requirements  of  this 
paragraph. 

1 12.05-5 (f)  Except  for  those  cables  used 
to  connect  equipment  located  in  the  engineroom 
or  boilerroom,  all  cables  emanating  from  the 
emergency  switchboard  shall  be  run  so  as  to 
avoid  penetrating  the  boundaries  of  the  engine- 
room,  Doilerroom  or  the  uptakes  and  casings  of 
these  spaces.  All  such  cables  shall  be  kept 
clear  of  the  bulkheads  and  decks  forming  these 
boundaries. 

112.05-5  (g)  The  emergency  switchboard 
shall  be  installed  as  near  as  practicable  to  the 
emergency  source  of  power. 

112.05-5 (h)  "When  the  emergency  source 
of  power  is  a  generator,  the  emergency  switch- 
board shall  be  located  in  the  same  space  as  the 
emergency  source  of  power,  unless  the  opera- 
tion of  the  emergency  switchboard  would  there- 
by be  impaired. 

112.05-10     Emergency  lights 

-^112.05-10 (a)  Emergency  lights  sup- 
plied by  an  automatic  emergency  lighting  sys- 
tem shall  form  a  part  of  the  regular  lighting 
system,  and  shall  be  continuously  lighted  at  all 
times  passengers  or  crew  are  aboard,  except  as 
provided  by  paragraph  (b)  of  this  section  and 
Paragraph  112.05-15  (c),  and  except  when  the 
emergency  lights  consist  of  relay-controlled  bat- 
tery-operated lanterns.  (See  footnote  5  in 
Table  112.05-5  (a).) 

112.05-10(b)  Emergency  lights  for  the 
illumination  of  boats  and  embarkation  decks, 
lifeboat  launching  gear,  wheelhouse,  chart- 
room,  and  navigating  instruments  need  not  be 
continuously  lighted  and,  except  as  provided 
otherwise  in  this  paragraph,  shall  be  controlled 
by  switches  located  in  the  wheelhouse. 

112.05-10 (b)  (1)  On  "island  type"  ves- 
sels, such  as  tankers  and  Great  Lakes'  bulk 
freighters,  lighting  for  illumination  of  life- 
boats, launching  gear  and  embarkation  areas 
remote  from  the  wheelhouse  island  may  be  con- 
trolled from  a  central  location  within  the  island 
involved  in  lieu  of  from  the  wheelhouse. 

112.05-10 (c)  Emergency  lights  shall  be 
marked  with  a  letter  "E"  of  at  least  i/^-inch  in 
height  as  required  by  Section  78.47-33  of  Sub- 
chapter H  (Passenger  Vessels),  and  Section 
97.37-25  of  Subchapter  I  (Cargo  and  Miscel- 
laneous Vessels)  of  this  chapter. 

112.05-15      Emergency    lighting    system    for 
small   passenger  vessels 

112.05-15(a)  Small  passenger  vessels,  cer- 
tificated to  operate  only  between  sunrise  and 


sunset,  may  be  permitted  to  operate  without  an 
emergency  lighting  system. 

112.05-15  (b)  Small  passenger  vessels,  cer- 
tificated to  operate  not  more  than  15  miles  off- 
shore, may  be  permitted  to  operate  without  an 
emergency  lighting  system  provided  all  of  the 
conditions,  where  applicable,  contained  in  this 
paragraph  are  complied  with. 

112.05-15(b)  (1)  The  source  of  supply 
of  the  general  lighting  system  must  be  inde- 
pendent of  the  propulsion  plant. 

112.05-15 (b)  (2)  On  vessels  required  to 
meet  at  least  a  one  compartment  standard  of 
subdivision,  the  source  of  supply  of  the  general 
lighting  system  must  be  located  above  the  bulk- 
head deck. 

112.05-15 (c)  On  small  passenger  vessels 
having  no  sleeping  accommodations  for  passen- 
gers and  requiring  not  more  than  10  emergency 
lights,  the  automatic  emergency  lighting  system 
need  not  form  a  part  of  the  regular  lighting 
system  and  need  not  be  continuously  lighted. 
Individual  storage-battery-operated  automatic 
emergency  lighting  units  will  be  acceptable  for 
such  vessels  in  lieu  of  a  single  source  emergency 
lighting  system  provided  the  units  incorporate 
an  automatic  battery  charger,  are  not  readily 
portable,  and  have  sufficient  capacity  for  not 
less  than  6  hours  continuous  operation. 

112.10     CLASSIFICATIONS  OF   EMERGENCY 
LIGHTING  AND  POWER  SYSTEMS 

112.10-1      General 

Emergency  lighting  and  power  systems  are 
classified  in  accordance  with  the  method  pro- 
vided to  cause  the  system  to  apply  potential  to 
the  emergency  loads  and  in  accordance  with  the 
basic  function  of  the  system. 

112.10-5     Manual   emergency   lighting   and 
power  system 

A  manual  emergency  lighting  and  power  sys- 
tem is  one  in  which  a  single  manual  operation, 
such  as  the  manual  operation  of  a  switch  from 
an  "off"  to  an  "on"  position,  is  required  to  cause 
the  emergency  lighting  and  power  system  to 
supply  power  to  the  emergency  loads. 

112.10-10     Automatic     emergency     lighting 
and  power  system 

An  automatic  emergency  lighting  and  power 
system  is  one  in  which  a  specified  reduction  in 
potential  from  the  ship's,  service  power  and 
lighting  plant  will  cause  the  emergency  lighting 
and  power  system  to  supply  power  to  the  emer- 
gency loads. 

112.10-15      Temporary  source  of  emergency 
lighting  and  power 

A  temporary  source  of  emergency  lighting 
and  power  is  one  of  limited  capacity  designed 
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to  carry,  for  a  short  time,  selected  emergency 
loads  while  an  emergency  source  of  larger  ca- 
pacitj'  is  being  started. 

112.10-20     Final  source  of  emergency  light- 
ing and   power 

A  final  source  of  emergency  lighting  and 
power  is  one  designed  to  function  subsequent  to 
the  termination  of  the  temporary  source. 

112.15     EMERGENCY  LOADS 

112.15'-1      Temporary  emergency  source 
loads 

112.15-1  (a)  The  emergency  lighting  and 
power  loads  listed  in  this  section  shall  be  ar- 
ranged so  that  they  can  be  energized  from  the 
temporary  emergency  source. 

112.15-1  (b)  Navigation  light  indicator 
panel,  if  required  by  Section  118.55-25  of  this 
subchapter. 

112.15-1  (c)  A  sufficient  number  of  lights 
throughout  machinei-y  spaces  to  permit  the  per- 
formance of  essential  operations  and  observa- 
tions under  emergency  conditions  and  to  facili- 
tate restoration  of  service. 

112.15-1  (d)  Lighting  for  passageways, 
stairways,  and  escape  trunks  in  passenger  quar- 
ters, crew  quarters,  public  spaces,  machinery 
spaces  and  work  spaces,  adequate  to  permit  pas- 
sengers and  crew  readily  to  find  tlieir  way  to 
open  decks  and  to  lifeboat  embarkation  and  as- 
sembly points  with  all  watertight  doors  and 
fire  screen  doors  closed. 

112.15-1  (e)  Illuminated  signs  bearing  the 
word  "Exit"  in  red  letters  shall  be  installed  in 
such  locations  throughout  a  passenger  vessel  so 
that  from  any  portion  of  the  vessel  normally 
accessible  to  the  passengers  or  crew,  except  ma- 
chinery spaces,  and  except  stores  and  similar 
spaces  where  the  crew  are  not  normally  em- 
ployed, and  with  all  fire  doors  in  stairway  en- 
closures and  main  vertical  zone  bulkheads  closed 
and  all  watertight  doors  closed,  the  direction  of 
escape  to  tlie  open  deck  will  be  apparent.  For 
the  purpose  of  tliis  paragraph,  individual  state- 
rooms and  other  similar  small  rooms  will  not  be 
required  to  have  such  signs,  but  uiK)n  emerging 
from  such  rooms  the  direction  of  escape  shall 
l)e  apparent.  (Also  see  Paragraph  111.50- 
infd)  of  this  sulx-hapfer.) 

112.15-1  (f)  Cieneral  illumination  foi-salV 
operation  of  watertight  doors,  if  installed  and 
power-operated. 

1 12.15-1  (g)  One  or  more  lights  in  galleys, 
pantries,  steering  gear  room,  erTicrgency  power 
rooms,  fliarl  rf>oni,  wliecllionsc,  and  crews'  mess 
!UkI  recreation  rooms. 

112.15  I  Hi)  I..iglifing  (rjr  lioal  and  ein- 
biirkation  decks  and  passenger  assend)ly  f)oints 
for  safe  einbarkation  iii(r)  the  lifcbr)!its. 


112.15-1(1)  Electric  communication  sys- 
tems essential  under  temporary  emergency  con- 
ditions and  which  do  not  liave  an  independent 
storage  batteiy  source  of  power. 

112.15-1  ( j )  Watertight  door  system,  if  in- 
stalled and  power-operated. 

112.15-1  (k)  Emergency  loudspeaker  sys- 
tem, if  installecl. 

112.15-1(1)  Fire  screen  door  holding  and 
release  system,  if  installed. 

1 12.15-1  (m)  Supply  to  motor-generator  or 
other  conversion  equipment  where  a  temjiorary 
emergency  source  of  alternating  current  is  nec- 
essary for  essential  communication  systems, 
emergency  or  safety  requirements. 

112.15-5     Final  emergency  source  loads 

112.15-5  (a)  The  emergency  lighting  and 
power  loads  listed  in  paragraphs  (b)  to  (i),  in- 
clusive, of  this  section  shall  be  arranged  so  that 
they  can  be  energized  from  tlie  final  source.  It 
is  recommended  that  loads  listed  in  paragraphs 
(J )  to  (p) ,  inclusive,  of  this  section  be  arranged 
so  that  they  can  be  energized  from  the  final 
source  where  the  capacity  and  character  of  the 
emergency  plant  will  permit. 

112.15-5  (b)  All  loads  listed  in  Section 
112.15-1,  as  indicated. 

112.15-5  (c)  Illumination  for  the  safe 
operation  of  the  lifeboat  and  liferaft  launching 
gear  and  the  lifeboats  and  liferafts  in  the  proc- 
ess of,  and  immediately  after,  being  launched. 
112.15-5 (d)  Charging  panels  of  tempo- 
rary emergency  battery  and  of  starting  battery 
for  diesel  engine  driving  emergency  generator. 
112.15-5  (e)  One  of  the  bilge  pumps,  if 
dependent  upon  the  emergency  generator  for 
its  source  of  jiower  to  comply  with  Part  55  of 
Subchapter  F  (Marine  Engineering)  of  this 
chapter. 

112.15-5 (f)  One  of  the  fire  pumps,  if  de- 
pendent upon  the  emergency  generator  for  its 
source  of  power  to  comply  with  Part  34:  of  Sub- 
chapter D  (Tank  Vessels") ,  Part  76  of  Subchap- 
ter IT  (Passenger  Vessels),  or  Part  95  of  Sub- 
clia])fer  I  (Cargo  and  Miscellaneous  Vessels)  of 
tliis('hai)ter. 

1 12.15-5 (g)  Sprinkler  system  i)ump  or 
water  spray  extinguishing  system  punq),  if  de- 
j)endent  upon  the  emergency  generator  for  its 
source  of  power  to  com])ly  with  Part,  70  of  Sub- 
cha))ter  II  (Passenger  Vessels)  of  this  chapter. 
112.15-5(h)  Daylight  signaling  lights,  if 
installed. 

112.15-5(1)     Smoke  detector  system,  if  in- 
stalled. 

112.1.5-5(j)        Radio     installation,     if     in- 
stalled. 

112.15-5(k)     liadio  direction  finder,  if  in 
stalled. 
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112.15-5(1)  Loran,  if  installed. 

112.15-5 (ill)  Radar  plan  position  indica- 
tor, it"  installed. 

112.15-5 (n)  (lyroconipass,  if  installed. 

112.15-5  (o)  Depth  sounder,  if  installed. 

112.15-5  (p)  Electric  whistle  and  siren  con- 
trol, if  installed. 

112.15-10     Single     automatically    started 
source   loads 

"When  only  a  single  automatically  started 
source  of  emergency  lighting  and  power  is  in- 
stalled, the  circuits  listed  in  bection  112.15-5,  as 
indicated,  shall  be  arranged  so  that  they  can  be 
energized  from  the  single  emergency  source  of 
supply. 

112.15—15      Manually  started   source   loads 

112.15-15 (a)  When  a  manually  started 
emergency  lighting  and  power  system  is  in- 
stalled, the  circuits  listed  in  Section  112.15-5, 
as  indicated,  shall  be  arranged  so  that  they  may 
be  energized  from  the  emergency  source  of 
supply. 

112.20  OPERATION  OF  EMERGENCY  SYSTEMS 
HAVING  BOTH  A  TEMPORARY  AND  A 
FINAL  SOURCE  OF  EMERGENCY  LIGHT- 
ING AND   POWER 

112.20-1      Emergency  loads 

112.20-1  (a)  The  emergency  loads  listed  in 
Subpart  112.15,  as  indicated,  shall  normally  be 
energized  from  the  ship's  service  generating 
plant  through  automatic  transfer  switches. 

112.20-5      Failure  of  power  from  the  normal 
source 

112.20-5  (a)  In  the  event  of  a  reduction  of 
potential  of  the  normal  source  by  15  to  40  per- 
cent of  normal  value,  the  loads  listed  in  Section 
112.15-1  shall  automatically  be  supplied  from 
the  temporary  source  of  emergency  lighting  and 
power.  For  systems  in  which  a  reduction  of 
frequency  of  the  normal  source  or  final  source 
will  adversely  affect  the  emergency  system  and 
emergency  loads,  suitable  means  shall  be  pro- 
vided to  transfer  the  loads  listed  in  Section 
112.15-1  to  the  temporary  source. 

112.20-10     Diesel  driven  emergency  source 
of  power 

112.20-10 (a)  Simultaneous  with  the  op- 
eration described  in  Section  112.20-5,  the  diesel 
engine  driving  the  final  source  (emergency  gen- 
erator) shall  automatically  be  started  with  no 
load  connected  to  the  emergency  generator. 

112.20-15     Potential  of  final  source 

112.20-15 (a)  When  the  i>otential  of  the 
final  source  (emergency  generator)  reaches  85 
to  95  percent  of  normal  value,  the  emergency 


loads  listed  in  Subpart  112.15,  as  indicated,  shall 
automatically  be  transferred  to  this  final  source. 

112.20-15  (b)  When  potential  from  the 
ship's  service  generating  plant  has  been  restored 
to  normal,  the  emergency  loads  may  be  manu- 
ally transferred  to  the  normal  source  and  the 
emergency  generator  manually  stopped. 

112.20-15  (c)  Should  the  potential  of  the 
final  source  (emergency  generator),  while  sup- 
plying the  emergency  loads,  fall  below  75  to  85 
percent  of  normal  value,  the  temporary  emer- 
gency loads  shall  again  be  transferred  to  the 
temporary  source  as  described  in  Section 
112.20-5. 

112.25  OPERATION  OF  EMERGENCY  SYSTEM 
HAVING  AN  AUTOMATIC  STARTING 
DIESEL-ENGINE-DRIVEN  EMERGENCY 
GENERATOR  AS  THE  SOLE  SOURCE  OF 
EMERGENCY  LIGHTING  AND  POWER 

112.25—1      Emergency  loads 

1 12.25-1  (a)  The  emergency  loads  listed  in 
Section  112.15-5,  as  indicated,  shall  normally  be 
energized  from  the  ship's  service  generating 
plant  through  automatic  transfer  switches. 

112.25-5     Reduction  of  potential 

112.25-5 (a)  In  the  event  of  failure  of 
power  from  the  noi"mal  source,  such  as  a  reduc- 
tion of  potential  by  15  to  40  percent  of  normal 
value,  the  engine  driving  the  emergency  gen- 
erator shall  automatically  be  started  with  no 
load  connected  to  the  emergency  generator. 

112.251-10     Operation  requirements 

112.25-10(a)  When  the  potential  of  the 
emergency  generator  reaches  85  to  95  percent  of 
nonnal  value,  the  emergency  loads  shall  auto- 
matically be  connected  to  the  emergency  gen- 
erator. 

112.25-10(b)  When  potential  from  the 
ship's  service  generating  plant  has  been  restored 
to  normal,  the  emergency  loads  may  be  manu- 
ally transferred  to  the  normal  source  and  the 
emergency  generator  manually  stopped. 

112.30  OPERATION  OF  EMERGENCY  SYSTEMS 
HAVING  AN  AUTOMATICALLY  CON- 
NECTED STORAGE  BATTERY  AS  THE 
SOLE  SOURCE  OF  EMERGENCY  LIGHT- 
ING AND  POWER 

112.30-1      Emergency  loads 

112.30-1  (a)  The  emergency  loads  listed  in 
Section  112.15-5,  as  indicated,  shall  normally  be 
energized  from  the  ship's  service  generating 
plant  througli  automatic  transfer  switches. 

112.30-5     Reduction  of  potential 

112.30-5 (a)  Upon  reduction  of  potential 
from  the  normal  source  by  15  to  40  percent  of 
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normal  value,  the  emergency  loads  shall  auto- 
matically be  disconnected  from  the  normal 
source  and  connected  to  the  emergency  storage 
batteiy. 

112.30—10     Operation   requirements 

112.30-10 (a)  Upon  restoration  of  poten- 
tial from  the  normal  source  of  85  to  95  percent 
of  normal  values,  the  emergency  loads  shall 
automatically  be  transferred  back  to  the  nor- 
mal source. 

112.35  OPERATION  OF  A  MANUALLY  CON- 
TROLLED EMERGENCY  SYSTEM  HAVING 
A  STORAGE  BATTERY  OR  A  DIESEL- 
ENGINE-DRIVEN  GENERATOR  AS  THE 
SOLE  SOURCE  OF  EMERGENCY  LIGHT- 
ING AND   POWER 

1 12.35-1      Manual  operation  requirements 

112.35-1  (a)  Manually  started  emergency 
lighting  and  power  systems  shall  require  only  a 
single  manual  02Deration,  such  as  the  manual  op- 
eration of  a  switch  from  an  "off"  to  an  "on" 
position,  to  cause  the  emergency  system  to  sup- 
ply its  connected  loads. 

1 1 2.35—5     Means  for  starting 

112.35-5 (a)  Tlie  starting  means  shall  be 
located  in  the  wheelhouse  or  so  as  to  be  under 
the  control  of  the  chief  engineer. 

112.40  INSTALLATIONS  REQUIRING  AN  AL- 
TERNATING-CURRENT TEMPORARY 
SOURCE  OF  SUPPLY 

112.40—1      General  requirements 

112.40-1  (a)  Installations  requiring  alter- 
nating current  for  the  operation  of  communica- 
tion equipment  or  other  apparatus  essential 
under  temporary  emergency  conditions  shall  be 
provided  with  the  necessar}^  conversion  equip- 
ment. "VVliere  such  conversion  equipment  will 
be  operating  both  under  normal  conditions  and 
under  temporary  emergency  conditions,  the  con- 
version equipment  shall  be  provided  in  dupli- 
cate. 

1 1 2.45     VISIBLE  INDICATORS  AND  TEST  SWITCH 

112.45-1      Visible  indicators 

112.45-1  (a)  Visil)le  indicators  shall  be 
provide*!  in  the  machinery  space  to  indicate 
when  the  emergency  battery  is  being  discharged 
and  when  the  emergency  loads  are  being  sup- 
plie<l  l)y  an  automat ic;a]Iy  controlled  emergency 
source  of  supply  (stoiiige  battery  or  emergency 
diescl  generator). 

112.45-5      Test  switch 

ll2.}5-5(a)  A  lest  switch  shall  be  pro- 
vided at  tli(^  cnicrgciicy  switchboard  or  other 
Uxnt'utu  as  may  be  api>rf)V('(l  to  simulate  a  fail- 


ure of  potential  from  the  normal  source,  the 
operation  of  which  switch  will  cause  the  emer- 
gency loads  to  be  transferred. 

112.50     EMERGENCY     DIESEL-ENGINE-DRIVEN 
GENERATOR  SETS 

112.50—1      General  requirements 

112.50-1  (a)  The  diesel  engine  of  the  gen- 
erator set  shall  be  complete  with  all  accessories 
necessary  for  operation  and  protection  of  the 
engine,  shall  have  a  self-contained  cooling  sys- 
tem of  size  to  assure  continuous  engine  opera- 
tion using.  100°  F.  air,  and  the  fuel  used  shall 
have  a  flashpoint  of  not  less  than  110°  F.  The 
room  in  which  the  set  is  located  shall  be  pro- 
vided with  suitable  intake  and  exhaust  ducts 
to  supply  adequate  cooling  air.  The  diesel  en- 
gine as  installed  shall  be  without  starting  aid 
except  that  a  thermostatically  controlled  elec- 
tric water  jacket  heater,  connected  to  the  final 
emergency  bus,  may  be  employed.  The  diesel 
engine  as  installed  shall  be  capable  of  carrying 
its  full  rated  load  within  20  seconds  after  crank- 
ing is  initiated  with  the  intake  air,  room  am- 
bient, and  starting  battery  all  at  a  temperature 
of  32°  F.  The  diesel  engine  shall  be  electric 
starting  unless  otherwise  approved,  and  the 
starting  battery  shall  be  of  sufficient  capacity 
to  provide  six  consecutive  cycles  of  cranking, 
each  cycle  to  consist  of  approximately  one-half 
minute  of  cranking  at  a  speed  recommended  by 
manufacturer  followed  by  approximately  one 
minute  of  battery  rest,  with  the  intake  air, 
room  ambient,  and  starting  battery  at  a  tem- 
perature of  32°  F.  At  the  end  of  the  sixth 
cycle  of  cranking,  the  battery  voltage  while 
cranking  the  engine,  shall  be  not  less  than  50 
percent  of  nominal  voltage.  The  diesel-en- 
gine-driven  generator  set  shall  lubricate  and 
operate  satisfactorily  when  permanently  in- 
clined to  an  angle  of  2214  degrees  athwartship 
and  10  degrees  fore  and  aft,  and  shall  be  ar- 
ranged so  that  it  will  not  spill  oil  under  a  vessel 
roll  of  30  degrees  each  side  of  the  vertical. 
Units  depending  on  forced  lubrication  shall  be 
l^rovided  with  an  audible  alann  device  to  sound 
on  loss  of  oil  pressure  while  running. 

112.50-1  (b)  Hydraulic  means  of  starting 
the  diesel  engine  will  be  considered  equally  ac- 
ceptable to  the  electric  means  described  in  para- 
graph (a)  of  this  Section  provided  all  the  fol- 
lowing conditions  are  met : 

1 1 2.50-1  (b)(1)  The  hydraulic  crank- 
ing device  shall  be  a  self-contained  .system 
wliich  will  pi-ovide  the  rcfjuired  cranking  forces 
and  engine  starting  HPM  as  reconiniended  by 
engine   inanufaci  nrer. 

I12..5()-I(b)(2)  Klectrically  operated 
means  shall   automatically  provide  and  main- 
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tain  the  stored  liydraulic  pressure  within  the 
predetennined  pressure  limits. 

112.50-1  (b)(3)  The  means  of  auto- 
matically maintaining  tlie  hydraulic  system 
within  the  predetermined  pressure  limits  shall 
be  enei'gized  from  tlie  final  emergency  bus. 

112.50-1  (b)(4)  Means  shall  be  pro- 
vided to  manually  recharge  the  hydraulic 
system. 

112.50-1  (b)(5)  Charging  of  the  hy- 
draulic cranking  system  shall  not  create  an  ab- 
sence of  hydraulic  power  for  engine  starting  at 
any  time. 

112.50-1  (b)  (6)  The  capacity  of  the  hy- 
draulic cranking  system  shall  provide  not  less 
than  6  cranking  c^'cles.  Each  cranking  cycle 
shall  provide  the  necessary  number  of  revolu- 
tions at  the  required  RPM  to  permit  the  diesel 
engine  to  meet  the  requirements  of  carrying  its 
full  rated  load  within  twenty  seconds  after 
cranking  is  initiated  with  intake  air,  room 
ambient  temperature  and  hydraulic  cranking 
system  at  32°  F. 

112.50-1  (b)(7)  Capacity  of  the  hy- 
draulic cranking  system  sufficient  for  three 
starts  under  conditions  of  subparagraph  (6)  of 
this  paragraph  shall  be  held  in  reserve  and  ar- 
ranged so  that  the  operation  of  a  single  control 
by  one  person  will  isolate  the  discharged  or 
initially  used  part  of  the  system  and  permit  the 
reserve  capacity  to  be  employed. 

112.55     STORAGE  BATTERY  INSTALLATION 

112.55—1      General  requirements 

112.55-1  (a)  Storage  batteries  for  emer- 
gency lighting  and  power  systems,  including 
starting  batteries  for  emergency  diesel-engine 
driven  generator  sets,  shall  be  of  a  design  and 
construction  proven  successful  in  merchant  ma- 
rine service,  and  capable  of  withstanding  the 
roll  and  pitch  of  a  vessel  and  exposure  to  salt 
air.  Positive  plates  of  lead-acid  batteries  shall 
be  at  least  0.25  inch  thick,  and  the  specific  grav- 
ity of  the  electrolyte  when  fully  charged  shall 
be  1.210  to  1.220,  both  inclusive,  at  25°  C,  except 
that  thin  positive  plate  construction  (0.125 
inch  thick  minimum)  may  be  used  for  engine 
cranking  batteries.  The  fully  charged  specific 
gravity  of  the  electrolyte  of  lead-acid  engine 
cranking  batteries  shall  not  exceed  1.260  at  25° 
C.  for  high  watering  space  type  batteries  or 
1.285  at  25°  C.  for  normal  watering  space  type 
batteries. 

112.55—5      Emergency  lighting  loads 

112.55-5 (a)  When  supplying  emergency 
lighting  loads,  the  storage  battery  initial  volt- 
age shall  not  exceed  the  standard  system  voltage 
by  more  than  5  percent. 


1 12.55—10     Storage  battery  requirements 

112.55-10  (a)  Storage  battery  installa- 
tions for  emergency  lighting  and  power,  includ- 
ing starting  batteries  for  emergency  diesel-en- 
gine driven  generator  sets,  shall  include  the 
necessary  apparatus  automatically  to  maintain 
the  batteiy  in  a  fully  charged  condition.  At  all 
times  when  the  ship's  service  siource  of  supply  is 
available,  the  battery  shall  be  furnished  a  con- 
tinuous trickle  charge,  except  that  after  a  bat- 
tery discharge,  the  battery  shall  be  automatic- 
ally charged  at  a  higher  rate  until  the  battei*y 
voltage  increases  to  a  predetermined  point. 
Charging  operations  shall  not  create  an  absence 
of  battery  power  at  any  time.  Instruments  to 
show  the  rate  of  charge  shall  be  provided. 

1 12.55—15     Capacity  of  storage  battery 

112.55-15 (a)  The  capacity  of  a  storage 
battery  shall  be  ample  to  close  each  watertight 
door  three  times  and  to  open  each  watertight 
door  two  times,  and  to  carry  the  remainuig 
emergency  loads  continuously  for  the  duration 
of  time  required  by  Paragraph  112.05-5 (a),  at 
the  end  of  which  time  the  potential  of  the  stor- 
age battery  shall  be  not  less  than  87.5  percent 
of  standard  system  voltage.  The  nominal  po- 
tential of  a  lead-acid  storage  battery  will  be 
taken  as  2.0  volts  per  cell ;  the  nominal  potential 
of  nickel-alkaline  storage  batteries  will  be  taken 
as  from  1.2  to  1.4  volts  per  cell. 

112.55-20     Diesel  engine  cranking  batteries 

112.55-20 (a)  Batteries  used  for  starting 
emergency  diesel  engine  generator  sets  shall  be 
either  the  lead-acid  or  nickel-cadinium  type. 

112.90  EMERGENCY  LIGHTING  AND  POWER 
SYSTEMS  FOR  VESSELS  CONTRACTED 
FOR  PRIOR  TO  NOVEMBER  19,  1952 

112.90-1      General 

112.90-1  (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  Subparts  112.05  through 
112.55,  may  be  continued  in  service  so  long  as 
they  are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Marine 
Inspection.  Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same  standards  as  the 
original  installation :  Provided,  That,  in  no  case, 
will  a  greater  departure  from  the  standards  of 
Subparts  112.05  through  112.55  be  permitted 
than  presently  exist. 

112.90-1  (b)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 
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112.90-5  Emergency  lighting  system  for 
ocean  and  coastwise  passenger 
vessels  contracted  for  prior  to  No- 
vember  19,   1952 

112.90-5 (a)  The  emergency  lighting  sys- 
tem for  ocean  and  coastwise  passenger  vessels 
contracted  for  prior  to  November  19, 1952,  shall 
be  in  accordance  with  this  section. 

112.90-5  (b)  Provision  shall  be  made  on 
all  passenger  vessels  for  an  electric  or  other 
system  of  lighting,  sufficient  for  all  require- 
ments of  safety,  in  the  different  parts  of  the 
ship.  There  shall  be  a  self-contained  source 
capable  of  supplying,  when  necessary,  this 
safety  lighting  system,  and  placed  in  the  upper 
parts  of  the  ship  above  the  margin  line. 

112.90-5 (c)  The  exit  from  every  main 
compartment  occupied  by  passengers  or  crew 
shall  be  continuously  lighted  by  an  emergency 
lamp.  The  power  for  these  emergency  lamps 
shall  be  so  arranged  that  they  wall  be  supplied 
from  the  independent  installations  referred  to 
in  paragraph  (b)  of  this  section  in  the  event  of 
failure  of  the  main  generating  plant. 

112.90-5  (d)  On  all  passenger  vessels  con- 
tracted for  on  and  after  July  1,  1935,  or  where 
existing  emergency  installations  operated  by  in- 
ternal combustion  engines  are  replaced,  the 
emergency  generator  shall  be  driven  by  a  diesel 
or  semi-diesel  engine,  equipped  with  means  for 
quick  starting.  Such  emergency  equipment 
shall  be  located  in  steel  or  iron  compartments  or 
rooms  on  the  deck  above  the  weather  deck  and 
isolated  from  the  passenger  and  crew  quarters. 
Where  existing  installations  of  emergency  en- 
gines and  generators  are  located  in  wooden 
compartments  or  rooms,  such  compartments  or 
rooms  shall  be  made  fire-resistant  by  lining  same 
with  asbestos  board  having  a  thickness  of  not 
less  than  one-quarter  inch  over  which  iron  or 
steel  sheathing  shall  be  fitted. 

112.90-5  (e)  Provision  shall  be  made  on 
all  passenger  vessels,  where  the  boat  deck  is  more 
than  30  feet  above  the  waterline  at  the  lightest 
seagoing  draft,  for  readily  and  continuously 
available  illumination  from  the  vessel  of  life- 
l)oats  when  alongside  and  in  process  of,  or  im- 
mediately after,  l)eing  launched.  There  shall 
be  a  self-contained  source  ca^)ablc  of  supplying, 
when  necessary,  lliis  safety  lighting  system  and 
|»Iarcd  ill  flic  upper  part  of  the  vessel  above  the 
Ijulklicad  deck. 

1 1 2.90-5 (e)  (1)  The  emergency  gener- 
ating m'.t  will  ordinarily  provide  a  satisfactory 
STMirce  of  iMimiiiiatioii,  and,  where  us(ul  for  this 
purpose,  it  shiill  l»c  of  snfficicnt  power  to  i)rovi(le 
for  siidi  ilbwnination  in  addition  toother  de- 
iiiiinds  niiidc  upon  the  set. 


112.90-10     Emergency    lighting    system    for 
passenger     vessels     other    than 
ocean  and  coastwise  passenger 
vessels    contracted    for    prior    to 
November  19,   1952 
112.90-10  (a)     The  emergency  lighting  sys- 
tem for  i^assenger  vessels  other  than  ocean  and 
coastwise  passenger  vessels  contracted  for  prior 
to  November  19,  1952,  shall  be  in  accordance 
witli  this  section. 

112.90-10  (b)  All  vessels  engaged  in  the 
passenger  service,  which  are  electrically  lighted 
by  dynamos  or  other  electric  units,  located 
below  the  deep-load  line  of  the  vessel,  shall  have 
on  board  an  emergency  electric  lighting  system 
located  above  the  deep-load  line  to  light  the 
vessel  sufficiently  to  enable  the  passengers  and 
crew  to  find  their  way  to  the  exits  in  the  event 
of  failure  of  the  main  lighting  system.  The 
emergency  lighting  system  shall  at  all  times  be 
ready  for  immediate  use,  and  shall  be  installed 
and  arranged  so  that  all  emergency  lights  may 
be  switched  on  from  the  pilothouse,  navigation 
bridge,  or  a  central  station. 

112.90-10  (c)  On  all  passenger  vessels  con- 
tracted for  on  and  after  July  1,  1935,  or  where 
existing  emergency  installations  operated  by 
internal-combustion  engines  are  replaced,  the 
emergency  generator  shall  be  driven  by  a  diesel 
or  semi-diesel  engine,  equipped  with  means  for 
quick  starting.  Such  emergency  equipment 
shall  be  located  in  steel  or  iron  compartments  or 
rooms  on  the  deck  above  the  weather  deck  and 
isolated  from  the  passenger  and  crew  quarters. 
Where  existing  installations  of  emergency  en- 
gines and  generators  are  located  in  wooden  com- 
partments or  rooms,  such  compartments  or 
rooms  shall  be  made  fire-resistant  by  lining  same 
with  asbestos  board  having  a  thickness  of  not 
less  than  one-quarter  inch  over  which  iron  or 
steel  sheathing  shall  be  fitted. 

112.90-10 (d)  Provision  shall  be  made  on 
all  passenger  vessels,  where  the  boat  deck  is  more 
than  30  feet  above  the  waterline  at  the  lightest 
seagoing  draft,  for  readily  and  continuously 
available  illumination  from  the  vessel  of  life- 
boats wiien  alongside  and  in  process  of,  or  im- 
mediately after,  being  launched.  There  shall 
l)e  a  self-contained  source  capable  of  supplying, 
when  necessary,  this  safety  lighting  .system  and 
placed  in  the  ui)per  part  of  the  vessel  above  the 
bulkhead  deck. 

112.9()-l()(d)  (1 )  The  emergency  gener- 
ating set  will  ordinarily  provide  a  satisfactoiy 
source  of  illumination,  and,  where  used  for  this 
purpose,  it  shall  be  of  siiHicienI,  power  to  pro- 
\  ide  for  such  illumination  in  addition  to  other 
demands  made  upon  the  set. 
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113.01      APPLICATION 

113.01—1      Vessels  subject  to  requirements 

113.01-1  (a)  The  provisions  of  this  part 
shall  apply  to  all  vessels  except  as  specifically 
noted  in  this  part. 

113.05     GENERAL  PROVISIONS 

1 1 3.05-1      Supplementary  requirements 

113.05-1  (a)  The  provisions  of  this  part 
are  supplementary  to  the  general  requirements 
for  electrical  systems  and  apparatus  contained 
in  this  subchapter. 

113.05-5     Equipment  of  an  approved  type 

113.05-5 (a)  Where  equipment  in  this  part 
is  required  to  be  of  an  approved  type,  such 
equipment  shall  be  of  a  type  approved  by  the 
Commandant. 

113.05-5  (b)  Specifications  for  many  of  the 
items  required  to  be  of  an  approved  type  have 
been  promulgated  and  are  contained  in  Sub- 
chapter Q  (Specifications)  of  this  chapter.  In 
general,  such  specifications  are  of  interest  only 
to  the  manufacturer  of  specific  items  of  equip- 
ment. 

113.05-10     Wiring 

113.05-10 (a)  Hook-up  wire  for  use  within 
the  components  of  the  equipment  specified  in 
this  part,  shall  be  of  soft  stranded  annealed  cop- 
per of  suitable  cross  section  to  provide  ample 
and  safe  current  carrying  capacity  and  mechan- 
ical strength.  Hook-up  wire  shall  be  in  accord- 
ance with  MII^W-76,  MIL-W-16878  types  B, 
C,  D,  E,  EE,  and  FF,  or  with  Subpart  111.60 
of  this  subchapter. 

113.05-10 (b)  All  external  wiring  and  wir- 
ing between  components  shall  be  in  accordance 
with  Subpart  111.60  of  this  subchapter. 

113.10     AUTOMATIC     FIRE     DETECTING     AND 
ALARM  SYSTEMS 

113.10-1      Application 

113.10-1  (a)  Where  an  electric  fire  detect- 
ing and  alarm  system  is  installed,  the  provisions 
of  this  subpart,  with  the  exception  of  Section 
113.10-yO,  shall  apply  to  all  installations  con- 
tracted for  on  or  after  November  19,  1952.  In- 
stallations contracted  for  prior  to  November  19, 
1952,  shall  irieet  the  refiuirements  of  Section 
113.10-90. 

li;>.10-l(b)  For  the  vessels  on  which  an 
aiitoMiafic  fire  detecting  and  alarm  system  is 
re<|uire(l  sec  Part  7(i  of  Subcliai)ter  H  (Pas- 
senger VeascLs)  of  this  chapter. 

113.10—5      General  requirements 

li;;.l<'  5(a)  Fire  alarm  aMiiunciators, 
power  supply,  fire  rjctcrtors,  test  stations,  and 


vibrating  bells  shall  be  of  a  type  approved  by 
tlie  Commandant.  Systems  installed  on  ves- 
sels contracted  for  on  or  after  November  19, 
1959,  shall  meet  the  requirements  of  Subpart 
161.002  of  Subcliapter  Q  (Specifications)  of 
this  chapter. 

113.10-5 (b)  All  electric  cables  installed  in 
conjunction  with  fire  detecting  and  alarm  sys- 
tem shall  be  either  leaded  and  armored,  impervi- 
ous sheathed  and  armored  or  mineral  insulated 
metal  sheathed. 

113.10-5  (c)  Cable  runs  between  the  fire 
alarm  annunciator  and  fire  detecting  zones  shall 
be  as  direct  as  possible,  and  shall  avoid,  where 
possible,  staterooms,  lockers,  and  other  enclosed 
spaces  where  this  cable  could  be  damaged  by  a 
localized  fire  or  by  other  causes. 

113.10-5 (d)  Conductors  for  several  fire 
detecting  zones  may  be  run  in  a  multi-conductor 
cable,  but  a  conductor  shall  not  be  used  as  a 
common  return  from  two  or  more  zones. 

113.10-5  (e)  Connection  boxes  containing 
conductors  to  more  than  one  fire  detecting  zone 
shall  be  of  watertight  construction  and  the  cable 
entrances  shall  be  made  tight  by  means  of 
terminal  or  stuifing  tubes. 

113.10-5 (f)  Connection  boxes  for  fire  de- 
tector stations,  manual  alarm  stations,  test  sta- 
tions, or  other  boxes  containing  the  conductors 
of  a  single  fire  detecting  zone  may  he  of  non- 
watertight  construction,  if  installed  in  a  dry 
location. 

113.10-90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November   19,   1952 

113.10-90 (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  Section  113.10-5,  may  be 
continued  in  service  so  long  as  they  are  main- 
tained in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standards  as  the  original  in- 
stallation: Provided.  That,  in  no  case,  will  a 
greater  departure  from  the  standards  of  Section 
113.10-5  be  permitted  than  presently  exist.  All 
new  installations  or  major  replacements  shall 
meet  the  a|)plicable  specifications  or  require- 
ments. 

113.10-9()(b)  All  conductors  sliall  con- 
form to  specifications  for  interior  conuiiunica- 
tion  cable  contained  in  tlie  marine  rules  as 
adopted  by  the  Institute  of  Fleet rical  and  Flec- 
tronic  Fngiueers  as  regards  con.struction,  size, 
leading,  ainioring,  protection,  sui)p()ii,  and  de- 
tails of  installation,  with  the  following 
exceptions : 
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113.10-90 (b)  (1)  All  conductors  shall  be 
lead  sheathed  to  protect  against  moisture  and 
conductoi-s  exposed  to  mechanical  injury  shall 
be  leaded  and  armored. 

113.10-90(b)(2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60  volts  or 
less. 

113.10-90 (b)  (3)  In  single- wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting  ther- 
mostats in  each  thermostat  zone,  but  approved 
multiconductor  cable  may  be  used  to  connect 
tlie  several  individual  zones  to  the  annunciator 
panel. 

113.15     MANUAL   FIRE  ALARM  SYSTEMS 

113.15-1      Application 

113.15-1  (a)  Where  an  electric  manual  fire 
alarm  system  is  installed,  the  j^rovisions  of  this 
subpart,  with  the  exception  of  Section  113.15- 
90,  shall  apply  to  all  installations  contracted 
for  on  or  after  November  19,  1952.  Installa- 
tions contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  of  Section 
113.15-90. 

113.15-1  (b)  For  the  vessels  on  which  a 
manual  fire  alarm  system  is  required,  see  Part 
76  of  Subchapter  H  ( Passenger  Vessels)  of  this 
chapter. 

113.15—5     General  requirements 

113.15-5 (a)  Manual  fire  alarm  annuncia- 
tor, power  supply,  manual  stations,  and  vibrat- 
ing bells  shall  be  of  a  type  approved  by  the 
Commandant.  Systems  installed  on  vessels 
contracted  for  on  or  after  November  19,  1959, 
shall  meet  the  requirements  of  Subpart  161.002 
of  Subchapter  Q  (Specifications)  of  this 
chapter. 

113.15-5  (b)  All  electric  cables  installed  in 
conjunction  with  manual  fire  alarm  system~s 
shall  be  either  leaded  and  armored,  impervious 
sheathed  and  armored  or  mineral  insulated 
metal  sheathed. 

113.15-5  (c)  Cable  runs  between  the  an- 
nunciator and  fire  alarm  zones  shall  be  as  direct 
as  possible,  and  shall  avoid,  where  possible, 
staterooms,  lockers,  and  other  enclosed  spaces 
where  the  cable  could  be  damaged  by  a  localized 
fire  or  by  other  causes. 

113.15-5  (d)  Conductors  for  several  fire 
alarm  zones  may  be  run  in  a  multiconductor 
cable,  but  a  conductor  shall  not  be  used  as  a  com- 
mon return  from  two  or  more  zones. 

113.15-5  (e)  Connection  boxes  containing 
conductors  to  more  than  one  fire  alarm  zone 
shall  be  of  watertight  construction  and  the  cable 
entrances  shall  be  made  tight  by  means  of  ter- 
minal or  stuffing  tubes. 

113.15-5 (f)     Connection  boxes  for  manual 


stations,  or  other  boxes  containing  the  conduc- 
tors of  a  single  fire  alarm  zone,  may  be  of  non- 
watertight  construction  if  installed  in  a  dry 
location. 

113.15>-90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November  19,   1952 

113.15-90 (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  Section  113.15-5,  may 
be  continued  in  service  so  long  as  they  are  main- 
tained in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection.  Mi- 
nor repairs  and  minor  alterations  may  be  made 
to  the  same  standards  as  the  original  installa- 
tions :  Provided,  That,  in  no  case,  will  a  greater 
departure  from  the  standards  of  Section  113.15- 
5  be  permitted  than  presently  exist.  All  new 
installations  or  major  replacements  shall  meet 
the  applicable  specifications  or  requirements. 

113.15-90  (b)  All  conductors  shall  con- 
form to  specifications  for  interior  communica- 
tion cable  contained  in  the  marine  rules  as 
adopted  by  the  Institute  of  Electrical  and  Elec- 
tronic Engineers  as  regards  constiaiction,  size, 
leading,  armoring,  protection,  support  and  de- 
tails of  installation,  with  the  following 
exceptions : 

113.15-90(b)(l)  All  conductors  shall 
be  lead  sheathed  to  protect  against  moisture  and 
conductors  exposed  to  mechanical  injury  shall 
be  leaded  and  armored. 

113.15-90(b)  (2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60  volts  or 
less. 

113.15-90 (b)  (3)  In  single-wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting  ther- 
mostats in  each  thermostat  zone,  but  approved 
multi-conductor  cable  may  be  used  to  connect 
the  several  individual  zones  to  the  annunciator 
panel. 

113.20     AUTOMATIC  SPRINKLER  SYSTEMS 

113.20-1      Application 

113.20-1  (a)  When  an  automatic  sprinkler 
system  is  installed,  the  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.20--90, 
shall  apply  to  all  installations  contracted  for  on 
or  after  November  19,  1952.  Installations  con- 
tracted for  prior  to  November  19,  1952,  sliall 
meet  the  requirements  of  Section  113.20-90. 

113.20-5     General  requirements 

113.20-5(a)  The  general  requirements  for 
automatic  sprinkler  systems  are  contained  in 
Subpart  76.25  of  Supchapter  H  ( Passenger  Ves- 
sels) of  tliis  chapter. 
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113.20-5 (b)  The  sprinkler  alarm  system, 
including  annunciator,  power  supply,  alarm 
switches,  and  bells  shall  be  of  an  approved  type. 

113.20-5 (c)  All  electric  cable  employed 
in  a  sprinkler  alarm  system  shall  be  either  lead- 
ed and  armored,  impervious  sheathed  and 
armored  or  mineral  insulated  metal  sheathed. 

113.20-5 (d)  All  connection  boxes,  alarm 
switches,  pressure  switches,  or  level  sw^itches, 
etc.,  employed  in  the  system  shall  be  of  water- 
tight construction. 

113.20-90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November  19,  1952 

113.20-90(a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  Section  113.20-5,  may 
be  continued  in  service  so  long  as  they  are  main- 
tained in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection.  Mi- 
nor repairs  and  minor  alterations  niay  be  made 
to  the  same  standards  as  the  original  installa- 
tion:  Provided,  That,  in  no  case,  will  a  greater 
departure  from  the  standards  of  Section 
113.20-5  be  permitted  than  presently  exist.  All 
new  installations  or  major  replacements  shall 
meet  the  applicable  specifications  or  require- 
ments. 

113.20-90 (b)  All  conductors  shall  con- 
form to  specifications  for  interior  communica 
tion  cable  contained  in  the  marine  rules  as 
adopted  by  the  Institute  of  Electrical  and  Elec- 
tronic Engineers  as  regards  construction,  size, 
leading,  armoring,  protection,  support,  and 
details  of  installation,  with  the  following 
exceptions: 

113.20-90 (b)(1)  All  conductors  shall 
be  lead-sheathed  to  protect  against  moisture  and 
conductors  exposed  to  mechanical  injury  shall 
be  leaded  and  armored. 

113.20-90(b)(2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  00  volts  or 
less. 

113.20-90(h)(3)  In  single- wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting 
thermostats  in  each  thermostat  zone,  but  ap- 
proved multi-conductor  cable  may  be  used  to 
connect  the  several  iiidividiial  zones  to  (he  an- 
nunciator jjanel. 

n3.20-90(c)  Where  a  motor-driven 
H|>riiikl('r  |>iini|»  is  installed,  it  shall  be  capable 
of  being  operated  from  tlie  emergency  elect ri- 
'■;il  circuit  in  '-jisc  of  fMiliirc  oC  (lie  main  power. 

113.25      GENERAL   ALARM   SYSTEMS 

113.25-1      Application 

\\'-',.2'.>   I  ( ;i  )      The   urovihions  ol'  (liis  sub- 


part, with  the  exception  of  Sections  113.25-25 
and  113.25-90,  shall  apply  to  all  manned  vessels 
of  over  100  gross  tons,  except  barges,  scows,  and 
similar  vessels,  contracted  for  on  or  after  No- 
vember 19, 1952. 

113.25-1  (b)  The  provisions  of  Section 
113.25-25  shall  apply  to  all  manned  ocean  and 
coastwise  barges  of  over  100  gross  tons,  where 
the  crew  is  divided  into  watches  for  the  purpose 
of  steering,  contracted  for  on  or  after  Novem- 
ber 19,  1952. 

113.25-1  (c)  The  provisions  of  Section 
113.25-30  shall  apply  to  all  barges  of  300  gi-oss 
tons  and  over  contracted  for  on  or  after  Novem- 
ber 19,  1958,  with  sleeping  accommodations  for 
more  than  6  persons. 

113.25-1  (d)  The  provisions  of  Section 
113.25-90  shall  apply  to  all  manned  vessels  of 
over  100  gross  tons,  except  barges,  scows,  and 
similar  vessels,  contracted  for  prior  to  Novem- 
ber 19, 1952. 

113.25-5     Operation 

113.25-5 (a)  The  general  alarm  system 
shall  consist  of  electric  vibrating  bells  located 
throughout  passengers'  and  crew's  quarters,  ma- 
chinery spaces,  and  work  spaces,  and  so  located 
as  to  warn  all  occupants  in  an  emergency. 

113.25-5 (b)  The  general  alarm  system 
shall  be  operated  by  means  of  a  manually  oper- 
ated contact  maker  located  in  the  wheelhouse. 
On  tankships  the  general  alarm  system  shall 
also  be  controlled  by  means  of  a  manually  op- 
erated contact  maker  located  in  an  accessible  lo- 
cation in  tlie  deck  officers'  quartei-s  and  in  the 
engineroom.  On  vessels  other  than  tank  ves- 
sels one  additional  contact  maker  may  be  in- 
stalled in  an  accessible  location  other  than  the 
wheelhouse.  Except  for  those  installed  in  the 
wheelhouse,  all  contact  makers  shall  be  pro- 
tected against  tampering  by  means  of  an  enclo- 
sure provided  with  a  breakable  transparent 
window\ 

113.25-5  (c)  On  vessels  on  which  an  emer- 
gency squad  is  organized  and  on  vessels  having 
a  manual  fire  alarm  system,  a  second  manually 
operated  contact  maker  shall  be  located  in  the 
wheelhouse  and  so  connected  as  to  operate  only 
the  general  alami  bells  located  in  crew's  quar- 
ters and  macliineiy  spaces. 

113.25-10     General  requirements 

113.25-10(a)     Power  aupply. 

113.25-10(a)  ( 1 )  The  jwwer  supply  for 
(he  genei-al  ahinn  systejm  shall  be  a  stoi'age  bat- 
tery located  al>ove  (he  bulkhead  deck  or  above 
( lie  fre^'.board  deck,  whi(!hever  is  (he  higher,  and 
in  a  pi-o(ec(e(l  area  outside  the  iruichinery 
casing. 

113.25-l()(a)(2)      The    nominal    po(en- 
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tial  of  the  general  alaiin  system  shall  be  not 
less  than  6  volts  and  not  more  than  120  volts. 

113.25-10(a)(3)  The  general  alarm 
system  supply  shall  be  one  of  the  following- 
types : 

113.25-10(a)  (3)  (i)  One  storage  bat- 
tery, used  for  no  other  purpose,  in  combination 
with  an  automatic  charging  panel  that  will 
maintain  the  battery  in  a  fully  charged  condi- 
tion at  all  times  except  immediately  following 
a  discharge.  The  storage  battery  shall  have 
sufficient  capacity  to  supply  the  general  alarm 
system  continuously  for  a  period  of  at  least  8 
hours  without  being  recharged ; 

*113.25-10(a)  (3)  (ii)  Duplicate  stor- 
age batteries  so  connected,  in  combination  with 
a  manual  two-position  transfer  switcli  (having 
no  OFF  position),  tliat  one  battery  will  be 
charged  while  the  other  battery  is  available  for 
furnishing  power  to  the  system.  Control,  in- 
dicator, and  alarm  loads  may  be  supplied  from 
these  batteries.  Each  of  the  two  storage  bat- 
teries shall  have  sufficient  capacity  to  supply  the 
genei-al  alarm  system  continuously  for  a  period 
of  at  least  4  hours  and  to  supply  all  other  con- 
nected loads  at  maximum  expected  demand  for 
a  period  of  at  least  8  hours  without  being  re- 
charged ; 

113.25-10(a)(3)(iii)  A  circuit  con- 
nected to  the  temporary  emergency  bus  of  an 
emergency  switchboard  as  provided  for  by  Para- 
graph 112.15-1(1)  of  this  subchapter;  or 

113.25-10(a)(3)(iv)  A  circuit  from 
and  interior  communication  switchboard,  the 
interior  communication  switchboard  being  sup- 
plied by  duplicate  storage  batteries  so  connected, 
in  combination  with  a  manual  two-position 
transfer  switch  (having  no  OFF  position) ,  that 
one  battery  will  be  charged  while  the  other  bat- 
tery is  available  for  furnishing  power  to  the 
switchboard.  The  interior  communication  bat- 
teries shall  each  be  of  sufficient  capacity  to  sup- 
ply without  recharging  the  general  alarm  sys- 
tem continuously  for  a  period  of  4  hours  and  to 
supply  all  other  connected  loads  at  maximum 
expected  demand  for  a  period  of  at  least  8  hours. 

113.25-10 (a)  (4)  When  the  general 
alarm  system  is  the  only  load  supplied  by  the 
general  alarm  system  battery  or  batteries,  the 
battery  or  batteries  shall  be  protected  against 
overcurrent  by  enclosed  fused  switches  or  circuit 
breakers,  having  provisions  for  locking  to  pre- 
vent either  unauthorized  operation  of  the  switch 
or  circuit  breaker  or  unauthorized  tampering 
with  the  fuses.  The  fused  switch  or  circuit 
breaker  shall  be  located  outside  of,  but  adjacent 
to,  the  battery  room  or  battery  locker,  and  the 
capacity  of  the  fuses  or  circuit  breaker  shall  be 
not  less  than  200  percent  of  the  connected  load. 


*113.25-10(a)  (5)  When  the  general 
alarm  system  is  supplied  from  an  emergency 
or  interior  communication  switchboard,  or  when 
the  duplicate  general  alarm  batteries  supply 
other  loads  as  permitted  by  subdivision  (3)  (ii) 
of  this  paragraph,  the  fused  switch  or  circuit 
breaker  supplying  the  general  alarm  system 
shall  have  provisions  for  locking  to  prevent 
unauthorized  operation  of  the  switch  or  cir- 
cuit breaker  and  unauthorized  tampering  with 
the  fuses. 

1 13.25-10  (b)     Distribution      of      general 
nJiirm  system  feeders  and  branch  circuits. 

113.25-10  (b)  (1)  A  feeder  distribution 
panel  shall  be  p)rovided  to  divide  the  system  into 
the  required  number  of  zone  feeders.  The  dis- 
tribution panel  shall  afford  overcurrent  pro- 
tection for  each  zone  feeder,  but  no  disconnect 
switches  shall  be  provided.  The  distribution 
panel  shall  be  located  above  the  bulkhead  deck 
or  above  the  freeboard  deck,  whichever  is  the 
higher,  and  outside  the  machinery  casing. 

113.25-10 (b)(2)  At  least  one  feeder 
shall  be  provided  for  each  vertical  fire  zone  in 
which  general  alarm  bells  are  located. 

113.25-10 (b)(3)  One  or  more  branch 
circuit  distribution  panels  shall  be  provided  for 
each  zone  feeder  with  at  least  one  fused  branch 
circuit  for  each  deck  level.  The  distribution 
panel  shall  be  located  above  the  bulkhead  deck 
or  above  the  freeboard  deck,  whichever  is  the 
higher,  in  the  zone  served,  and  no  disconnect 
switches  shall  be  provided  for  the  branch 
circuits. 

113.25-10 (b)  (4)  No  more  than  five  gen- 
eral alarm  bells  shall  be  connected  to  one  branch 
circuit,  and  a  branch  circuit  shall  not  supply 
bells  on  more  than  one  deck  level. 

113.25-10 (b)  (5)  On  vessels  not  divided 
into  fiire  zones  by  main  vertical  fire  bulkheads, 
the  vessel  shall  be  divided  into  vertical  zones  not 
exceeding  150  feet  in  length  and  a  general  alarm 
feeder  provided  for  each  such  zone  in  which 
general  alarm  bells  are  required. 

113.25-10(b)(6)  On  vessels  where  ac- 
commodation spaces  are  located  only  at  the  ex- 
tremities of  the  vessels,  other  arrangements  of 
feeders  and  branch  circuits  will  be  considered. 
113.25-10(c)  Location  of  general  alarm 
bells. 

113.25-10  (c)(1)  General  alarm  bells 
shall  be  so  distributed  throughout  passengers' 
and  crew's  quarters  in  such  number  and  in  such 
a  manner  as  to  obtain  in  each  room  with  the  door 
closed  either : 

113.25-10(c)  (1)  (i)     A  sound  level  of 
not  less  than  75  decibels ;  or 

113.2.5-10 (c)  (1)  (ii)     A  sound  level  of 
6  decibels  above  the  ground  noise  level  existing 
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when    the    vessel    is    underway    in    moderate 
weather,  whichever  is  the  higher. 

113.25-10 (c)(2)  General  alarm  bells 
shall  be  so  distributed  throughout  public  spaces, 
work  spaces,  and  machinery  spaces  in  such  num- 
ber and  in  such  a  manner  as  to  warn  all  occu- 
pants in  an  emergency. 

113.25-15      Detail  requirements 

113.25-15 (a)    Storage  batteries. 

113.25-16 (a)  (1)  Storage  batteries  shall 
comply  with  the  requirements  of  Subpart  112.55 
of  this  subchapter. 

113.25-15 (a)  (2)     At  the  end  of  the  dis- 
charge period  specified  by  paragraph  113.25- 
10(a),  the  battery  potential  shall  be  not  less 
than  80  percent  of  nominal  potential  under  load. 
113.25-15  (b)    Contact  maker. 

113.25-15 (b)(1)  The  contact  maker 
shall  be  a  normally  open  circuit  spring- return- 
to-normal  type  of  enclosed  watertight  switch. 

113.25-15(b)(2)  The  contact  maker 
shall  be  designed  to  close  its  contacts  when  a 
substantial  operating  handle  is  rotated  in  a 
clockwise  direction  through  an  arc  of  approxi- 
mately 60  degrees. 

113.25-15(b)(3)  The  switch  handle 
shall  have  means  provided  for  locking  in  the 
ON  position  by  means  of  a  spring-loaded  lock- 
ing pin. 

113.25-15(b)(4)  The  OFF  and  ON  po- 
sitions of  the  operating  handle  shall  be  indi- 
cated by  means  of  prominently  raised  letters. 

113.25-15(b)(5)  The  contact  maker 
shall  be  provided  with  mechanical  stops  to  limit 
the  rotation  of  the  operating  handle. 

113.25-15(b)(6)  The  contact  maker 
shall  have  an  inductive  load  rating  not  less  than 
the  connected  load.  On  large  vessels,  considera- 
tion will  be  given  to  the  use  of  auxiliary  devices 
to  interrupt  the  load  current. 

1 13.25-15 (c)     Vibrating  bells. 

113.25-15(c)(l)  Vibrating  bells  in- 
stalled in  conjunction  with  a  general  alarm  sys- 
tem shall  l)e  of  a  type  approved  by  the 
Commandant. 

113.2.5-15(c)(2)  (ieneral  alarm  system 
vibrating  l)ells  sliall  ])roduce  a  signal  of  a  tone 
distinct  from  that,  of  any  otiier  l)ell  signals  on 
the  ves.sel. 

113.25-]5(d)     Electric  cable  and  di-Htrihu- 
tioji   fttinqs. 

113.'25-15(d)(l)  All  rable  installed  in 
conjiiiu'tioii  with  general  alarm  sy.stenis  shall 
he  either  leaded  and  armored,  impei'vious 
.sheathed  and  armored  or  mineral  insulated 
metal   sheathed. 


113.25-15 (d)  (2)  Cable  entrances  to  all 
bells  and  distribution  fittings  shall  be  made 
watertight  by  means  of  terminal  or  stuffing 
tubes. 

113.25-15(d)(3)  Distribution  panels 
shall  be  of  watertight  construction  and  shall  be 
of  a  type  requiring  the  use  of  a  tool  to  gain  en- 
trance to   the   box. 

113.25-15  (d)  (4)  All  fuses  employed  in 
a  general  alarm  system  shall  be  250-volt  Na- 
tional Electric  Code  standard,  nonrenewable 
cartridge  fuses  bearing  the  approval  label  of  a 
recognized  testing  organization. 

113.25-15 (d)  (5)  General  alarm  system 
fuse  capacities  shall  be  selected  to  obtain  as 
wide  a  differential  as  possible  between  branch 
circuit  fuses  and  feeder  fuses.  The  capacity 
of  a  feeder  fuse  shall  be  approximately  200 
percent  of  the  load  supplied,  and  the  capacity 
of  a  branch  circuit  fuse  shall  not  exceed  50  per- 
cent of  the  capacity  of  the  feeder  fuse. 

113.25—20     Marking  of  equipment 

113.25-20(a)  Each  general  alarm  system 
fused  switch  and  distribution  panel  shall  be 
provided  with  a  permanent  nameplate  on  the 
outside  of  the  door  describing  its  function. 
The  rating  of  fuses  shall  also  be  indicated  for 
fused  switches. 

113.25-20(b)  The  general  alarm  contact 
maker  shall  be  marked  Avith  lettering  on  a  cor- 
rosion-i-esistant  plate  or  with  a  sign  in  red  let- 
ters on  a  suitahle  background  "GENERAL 
ALARM". 

113.25-20  (c)  A  contact  maker  to  operate 
only  the  general  alarm  bells  in  crew  quarters, 
machinery  and  work  spaces  shall  be  marked  as 
described  in  Paragraph  (b)  of  this  Section  ex- 
cept with  the  words  "CREW  ALARM". 

113.25-20 (d)  General  alarm  bells  shall  be 
marked  in  not  less  than  i/^-inch  red  letters 
"GENERAL  ALARM— WHEN  BELL 
RINGS  GO  TO  YOUR  STATION". 

1 13.25-20  (e)  Each  general  alarm  system 
distribution  panel  shall  be  provided  Avith  a  di- 
rectory attached  to  the  inside  of  the  cover  giv- 
ing tlie  de.signation  of  each  circuit,  the  area  sup- 
plied by  each  circuit,  and  \\\p  I'ating  of  all 
circuit  fuses. 

113.25-25      General  alarm  system  for  man- 
ned ocean  and  coastwise  barges 

I  i;).25-25(a)  Kach  manned  cx-ean  and 
coastwise  barge  of  over  100  gross  tons,  where 
tlie  crew  is  divided  into  watches  for  the  pui-pose 
of  steering  the  vessel,  shall  be  provided  with  a 
suitable  alarm  bell  installation. 
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113.25—30  General  alarm  system  for  barges 
of  300  gross  tons  and  over  with 
sleeping  accommodations  for 
more  than  6   persons 

113.25-30 (a)  Barges  of  300  gross  tons 
and  over  with  sleeping  accommodations  for 
more  than  6  pei-sons  shall  be  provided  with  a 
suitable  alarm  bell  installation. 

113.25—90  General  alarm  system  for  exist- 
ing vessels 

113.25-90 (a)  All  vessels  of  over  100  gross 
tons  the  construction  of  which  was  begun  on  or 
after  September  1,  19i3,  but  prior  to  November 
19,  1952,  shall  have  all  sleeping  accommoda- 
tions, public  spaces,  and  machinery  spaces 
equipped  with  a  sufficient  number  of  alarm  bells 
so  located  as  to  warn  all  occupants.  The  sys- 
tem shall  operate  from  a  continuous  source  of 
electric  energy"  capable  of  supplying  the  system 
for  a  period  of  at  least  8  hours  without  being- 
dependent  upon  the  main,  auxiliary  or  emer- 
gency generating  plants.  Each  bell  shall  pro- 
duce a  signal  of  a  tone  distinct  from  that  of 
other  bell  signals  in  the  vicinity  and  shall  be  in- 
dependently fused  with  each  of  these  fuses  lo- 
cated above  the  bulkhead  deck.  The  bells  shall 
be  controlled  by  a  manually  operated  contact 
maker  located  in  the  pilothouse,  or,  if  specific 
approval  is  given  by  the  Commandant,  in  the 
fire  control  station.  The  characteristics  of  the 
contact  maker  shall  be  such  that  it  possesses: 

113.25-90 (a)  (1)    Positive  contact. 

113.25-90 (a)  (2)  Watertightness  (when 
located  in  open  spaces  subject  to  weather). 

113.25-90(a)(3)  Means  whereby  its 
electrically  open  or  closed  position  can  be  deter- 
mined by  sense  of  touch. 

113.25-90 (a)  (4)  Means  to  eft'ect  a  make- 
and-break  circuit  for  signaling. 

113.25-90 (a)  (5)  Self-maintaining  con- 
tacts. 

113.25-90 (b)  All  vessels  of  over  100  gross 
tons  the  construction  of  which  was  begun  prior 
to  September  1,  1943,  shall  have  all  sleeping  ac- 
commodations equipped  with  a  sufficient  num- 
ber of  alarm  bells  so  located  as  to  warn  all  the 
occupants.  The  alarm  bells,  if  electric,  shall  be 
operated  from  an  open  switch  from  the  pilot- 
house or  bridge.  The  bells  shall  be  of  such  size, 
character,  and  construction  as  to  provide  an 
alarm  throughout  the  spaces  for  which  they  are 
])rovided. 

113.25-90 (c)  Existing  arrangements,  ma- 
terials, and  equipment  previously  approved 
sliall  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satisfac- 
tion of  the  Officer  in  Cliarge,  Marine  Insjiection. 
Minor  rejiairs  and  minor  alterations  may  be 


made  to  the  same  standard  as  the  original  in- 
stallation. All  new  installations  or  major  re- 
placements sliall  meet  the  applicable  specifica- 
tions or  requirements  for  new  vessels. 

113.30     SOUND    POWERED    TELEPHONE    AND 
VOICE  TUBE  SYSTEMS 

113.30—1      Application 

113.30-1  (a)  The  jn-ovisions  of  this  sub- 
part, with  the  exception  of  Section  113.30-90, 
shall  apply  to  all  self-propelled  vessels  con- 
tracted for  on  or  after  November  19, 1952.  Ves- 
sels contracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  of  Section  113.30- 
90. 

113.30—5     General  requirements 

113.30-5 (a)  Vessels  shall  be  provided 
with  an  efficient  means  of  communication  be- 
tween each  of  the  following : 

113.30-5  (a)(1)     Wheelhouse. 

113.30-5  ja)  (2)     Engineroom. 

113.30-5 (a)  (3)  Steering  gear  room,  if 
located  outside  of  engineroom. 

113.30-5  (a)  (4)  After  steering  station, 
if  requii-ed. 

113.30-5  (b)  Vessels  equipped  with  a 
gyro-compass  system  shall  be  provided  with  an 
efficient  means  of  communication  between  the 
master  gyro-compass  and  the  wheelhouse  re- 
peater compass.  Wlienever  the  master  gyro- 
compass is  located  within  any  compartment 
adjoining  or  opening  into  the  Avheelhouse,  the 
master  gyro-compass  shall  be  considered  as  be- 
ing located  in  the  wheelhouse  and  no  communi- 
cation therewith  is  required. 

113.30-5  (c)  Vessels  equipped  with  a  radar 
plan  position  indicator  installation  remotely 
located  from  the  wheelhouse  shall  be  provided 
with  an  efficient  means  of  communication  be- 
tween the  wheelhouse  and  the  radar  plan  posi- 
tion indicator. 

113.30-5  (d)  Where  emergency  squad 
equipment  is  stowed  in  lockers  or  spaces  remote 
from  the  wheelhouse,  an  efficient  means  of  com- 
munication shall  be  provided  between  the  w^heel- 
house  and  the  emergency  squad  equipment  stow- 
age space  or  spaces. 

113.30-5 (e)  Communication  to  radio  and 
radio  direction-finder  shall  comply  with  the 
requirements  of  this  paragraph.  The  term 
"radio  installation"  shall  be  construed  to  mean 
either  the  radiotelegraph  installation  or,  where 
only  a  radiotelephone  is  installed,  the  radio- 
telephone installation. 

113.30-5  (e)(1)  Vessels  equipped  with 
a  radio  installation  shall  be  provided  with  an 
efficient  means  of  communication  between  the 
i-adio  room  and  the  wheelhouse  and  one  other 
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place,  if  any,  from  which  the  vessel  may  be 
navigated  under  normal  conditions,  as  opposed 
to  other  such  places  established  solely  for  emer- 
gency functions,  or  places  used  solely  for 
dockmg  or  maneuvering,  or  places  used  occa- 
sionally while  navigating  the  vessel  in  close 
quarters.  As  used  in  this  paragraph  only  a  lo- 
cation which  includes  the  necessary  apparatus 
to  steer  the  vessel,  give  engine  orders,  and  con- 
trol the  whistle  will  be  considered  a  place  from 
which  the  vessel  may  be  navigated. 

113.30-5(e)(l)(i)  Where  the  oper- 
ating position  of  the  emergency  radio  installa- 
tion is  not  located  in  tlie  compartment  normally 
used  for  operating  the  main  radio  installation, 
and  efficient  means  of  communication  shall  be 
provided  between  the  emergency  radio  room 
and  tlie  wheelhouse  and  one  other  place,  if  any, 
from  which  the  vessel  may  be  navigated  under 
normal  conditions,  as  opposed  to  other  such 
places  established  solely  for  emergency  func- 
tions, or  places  used  solely  for  docking  or  ma- 
neuvering, or  places  used  occasionally  while 
navigating  the  vessel  in  close  quarters. 

113.30-5  (e)(2)  Vessels  equipped  with 
radio  direction-finding  apparatus  shall  be  pi*o- 
vided  with  an  efficient  means  of  communication 
between  the  wheelhouse  and  the  direction-find- 
ing apparatus. 

113.30-5(e)(2)(i)  Whenever  the  di- 
rection-finder receiver  is  located  on  the  navigat- 
ing bridge  of  a  ship  or  within  any  compartment 
adjoining  or  oldening  onto  tlie  wlieelliouse  of  a 
ship,  the  direction-finding  apparatus  shall  be 
considered  as  being  located  in  the  wlieelhouse, 
and  no  communication  is  required. 

113.30-5  (e)(3)  The  communication 
systems  required  by  this  paragraph  shall  be  in- 
dependent of  any  other  system  on  the  ship,  and 
the  location  of  the  termination  of  these  systems 
shall  be  subject  to  approval  by  tlie  Federal  Com- 
munications Conmiission. 

113.30-5 (f)  Vessels  equipped  with  smoke 
detecting  systems  contracted  for  on  or  after 
January  1,  1962,  where  detecting  cabinets  are 
not  IfK-ated  in  the  pilotliouse  shall  be  provided 
with  an  efficient  means  of  dirwt  communication 
bctwwn  the  pilothouse  and  the  stations  where 
the  ({('((K'ting  fubinels  are  Ux'ated. 

^113.30-5(g)  An  efficient,  means  of  com- 
mnnif-ation  shall  Ix^  provided  In'tween  the  wheel- 
house  and  the  1k)w  or  forward  lookout  station. 
This  fommiinirjition  uoxmI  not  be  by  means  of 
sound  |)0\vere(l  telephone  or  voice  tube  if  other 
suitable  means  is  provided  or  if  the  vessel  con- 
ligunition  is  such  that  direct  voice  comnuniica- 
lioM  fH-tuciMi  the  wlicclhfiuse  and  bow  or  for- 
ward lookout  station  is  ellVctive.  When  a 
sound    pr»w<T('d    Iclcplionc   is   installed,  tlie   iv- 


quirements    of    Paragraph    1 13.30-20 (b)     are 
applicable. 

113.30—10.     Voice    tubes,    general    require- 
ments 

113.30-10 (a)  Voice  tubes  may  be  em- 
ployed to  comply  with  the  requirements  of  this 
subpart  where  the  required  length  of  voice  tube 
as  installed  will  not  exceed  125  feet. 

1 13.30-10  (b)  Where  the  length  of  voice 
tube  as  installed  is  not  over  75  feet,  the  tube  used 
shall  be  at  lea^t  2  inches  outside  diameter. 

113.30-10 (c)  Where  the  length  of  voice 
tube  as  installed  is  over  75  feet  and  not  over  125 
feet,  the  tube  shall  be  at  least  2i/2  inches  outside 
diameter. 

113.30-10  (d)  Sound  powered  telephone 
equipment  may  be  installed  in  all  cases  where 
voice  tube  communication  is  permitted. 

113.30—15     Voice  tubes,  detail  requirements 

113.30-15 (a)  Voice  tubes  and  voice  tube 
fittings  shall  be  constructed  of  brass  or  other 
corrosion-resistant  material  having  a  wall  thick- 
ness of  ap]Droximately  0.042  inch. 

113.30-15(b)  Voice  tubing  shall  be  run  as 
direct  as  possible,  and  the  cross-section  of  the 
tube  shall  be  constant  throughout  the  run.  Any 
constriction  in  the  tube  such  as  a  dent;  reducer 
coupling,  sharp  elfcow,  T  connection,  or  any  flat 
surface  shall  be  avoided.  Flexible  tubes  or 
bends  shall  be  used  in  place  of  fittings  wherever 
possible.  Joints  in  tubing  shall  be  protected  by 
a  close-fitting  sleeve  and  the  joint  soldered  or 
filled  with  white  lead. 

113.30-15  (c)  Voice  tubes  shall  be  sup- 
ported at  least  every  8  feet  on  straight  runs  and 
at  bends  as  required. 

113.30-15  (d)  Voice  tubes  shall  be  pro- 
tected where  liable  to  injury  and  shall  not  be 
run  in  bunkers,  cargo  spaces,  or  through  ma- 
chinery spaces  unless  unavoidable. 

113.30-15 (e)  Voice  tubes  shall  be  pro- 
vided with  drain  plugs  at  the  bottom  of  each 
vertical  run  and  at  all  other  places  where  water 
can  collect. 

113.30-15 (f)  Each  voice  tube  shall  be 
terminated  at  each  end  by  a  suitable  mouthpiece 
with  a  whistle  indicator.  Watertight  mouth- 
pieces shall  be  used  in  locations  exposed  to  the 
weather. 

113.30-15 (g)  All  voice  tuU^s  shall  be  pro- 
vided with  designaling  nauieplates. 

113.30-20     Sound    powered    telephone    sys- 
tem, general   requirements 

I  1 3.30-20 (a)  Where  a  voice  tube  installa- 
lioii  would  i-e(|uire  a  length  of  the  tube  excml- 
ing  125  feet  oi-  whci-e  foi-  olhei'  r-easons  efficient 
couiniunication  cannot   be  obtained  by  a  voice 
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tube  installation,  approved  sound  powered  tele- 
phone equipment  sliall  be  installed  as  the  means 
of  connnunioation  required  by  this  subpart. 

■^113.30-20 (b)  The  telephone  stations 
listed  in  Paragraph  113.30-5  (a)  through  (d), 
(f),  and  (g)  may  be  installed  on  the  same  cir- 
cuit. However,  when  included  on  the  same 
circuit  with  other  required  stations,  the  bow  or 
forward  lookout  telephone  must  be  provided 
with  a  wheelhouse  cut-out  switch  if  the  tele- 
phone is  located  in  the  weather.  Other  stations 
which  are  desirable  for  the  operation  of  the  ves- 
sel, such  as  captain's  and  chief  engineer's  office 
and  stateroom,  emergency  power  room,  CO2 
control  room,  fire  pumproom,  etc.,  will  be  con- 
sidered for  inclusion  on  this  circuit. 

113.30-20 (c)  Sound  powered  telephone 
systems  max,  in  all  cases,  be  installed  in  lieu  of 
voice  tube  systems. 

■^113.30-20 (d)  Except  as  provided  in 
paragraph  (b)  of  this  section,  telephone  sta- 
tions not  specifically  required  by  this  subpart 
which  are  located  in  the  weather  shall  not  be 
included  on  a  telephone  circuit  which  includes 
any  of  the  required  telephone  stations. 

■y^ll3.30-20(e)  Jack  boxes  or  headsets 
shall  not  be  utilized  on  a  telephone  installation 
that  includes  any  of  the  stations  required  by 
this  subpart. 

113.30-25     Sound   powered   telephone   sys- 
tem, detail   requirements 

•^113.30-25 (a)  Sound  powered  telephone 
equipment  used  on  a  telephone  circuit  that  in- 
cludes any  of  the  stations  required  by  this  sub- 
part shall  be  of  a  type  approved  by  the  Com- 
mandant. 

113.30-25 (b)  Sound  powered  telephone 
stations  installed  in  locations  exposed  to  the 
weather  shall  be  of  watertight  construction, 
and  the  audible  signal  shall  be  mounted  external 
to  the  station  enclosure. 

113.30-25(c)  Sound  powered  telephone 
stations  installed  in  wheelhouse  or  machinery 
spaces  shall  be  of  at  least  drip-proof  construc- 
tion. 

113.30-25  (d)  In  noisy  locations,  a  tele- 
phone booth  or  other  suitable  auxiliary  equip- 
ment shall  be  provided  if  necessary  in  order  that 
a  telephone  conversation  can  be  carried  on  while 
the  vessel  is  being  navigated. 

113.30-25  (e)  In  noisy  locations  where  the 
magneto-operated  telephone  station  sound  sig- 
nal cannot  be  heard  throughout  the  space,  the 
sound  signal  shall  be  supplemented  by  an  addi- 
tional sound  signal  energized  from  the  vessel's 
electrical  system  and  magneto  actuated.  This 
supplementary  sound  signal  shall  not  be  com- 


bined with  any  other  signal  or  alarm  system, 
such  as  an  engineers'  signal  and  alarm  panel. 

113.30-25  ( f )  When  two  or  more  telephone 
stations  are  located  in  close  proximity  to  each 
other,  a  suitable  means  shall  be  provided  to 
indicate  the  station  called. 

113.30-25  (g)  The  sound  po^yered  tele- 
phone talking  circuit  shall  be  electrically  inde- 
pendent of  the  calling  circuits.  A  short  circuit, 
open  circuitj  or  ground  on  either  side  of  the 
calling  circuit  shall  not  atfect  the  talking  circuit 
in  any  way.  All  circuits  shall  be  insulated 
from  ground. 

113.30-25  (h)  Sound  powered  telephone 
circuits  shall  be  run  in  leaded  and  armored,  im- 
pervious sheathed  and  armored  or  mineral- 
insulated  metal  sheathed  cable.  All  connection 
boxes  employed  shall  be  watertight. 

-y^ll3.30-25(i)  Telephone  cables  shall  be 
run  as  close  to  the  fore  and  aft  centerline  of  the 
vessel  as  is  practicable  and  through  runs  of 
cable  should  avoid  such  spaces  as  machinery 
room  and  galleys. 

113.30-90  Sound  powered  telephone  and 
voice  tube  systems  for  existing 
vessels 

113.30-90 (a)  Vessels  contracted  for  prior 
to  November  19,  1952,  shall  meet  the  require- 
ments contained  in  this  section. 

113.30-90  (b)  Except  as  otherwise  re- 
c[uired  by  paragraph  (d)  of  this  section,  exist- 
ing arrangements,  materials,  and  facilities 
previously  approved  will  be  considered  satis- 
factory so  long  as  they  are  maintained  in  good 
condition  to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  repairs 
and  minor  alterations  may  be  made  to  the  same 
standard  as  the  original  installation. 

113.30-90  (c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  speci- 
fications or  requirements  for  new  vessels. 

113.35      ENGINE  ORDER  TELEGRAPH  SYSTEMS 

113.35-1      Application 

113.35-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.35-90, 
shall  apply  to  all  self-propelled  vessels  con- 
tracted for  on  or  after  November  19,  1952.  In- 
stallations contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  of  Section 
113.35-90. 

113.35-5     General  requirements 

113.35-5 (a)  All  vessels,  except  as  other- 
wise provided  for  in  this  section,  shall  have 
installed  an  efficient  means  for  transmitting  en- 
trine  orders  from  tlie  wheelliouse  to  tlie  engine- 
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room  and  of  transmitting;  acknowledgment  of 
engine  orders  from  the  engineroom  to  the 
wheelhouse. 

113.35-5(a)  (1)  On  vessels  with  more 
than  one  propulsion  engine,  this  efficient  means 
of  transmitting  engine  orders  shall  be  provided 
for  each  engine. 

113.35-5(a)(2)  On  double-ended  ves- 
sels with  two  wheelhouses,  this  efficient  means 
of  transmitting  engine  orders  shall  be  provided 
between  the  engineroom  and  each  wheelhouse. 

113.35-5 (a)  (3)  On  vessels  provided 
with  a  means  of  steering  from  the  top  of  the 
wheelhouse  as  well  as  from  the  wheelhouse,  this 
efficient  means  of  transmitting  engine  orders 
shall  also  be  provided  between  the  engineroom 
and  the  top  of  the  wheelhouse. 

113.35-5 (b)  The  efficient  means  of  trans- 
mitting engine  orders  may  be  of  the  engine  gong 
and  sound  tube  type,  the  mechanical  engine  or- 
der telegraph  type,  the  electric  engine  order 
telegraph  type,  or  other  types  as  may  be  ap- 
proved. 

113.3.5-5  (c)  Small  vessels  on  which  the 
propulsion  plant  is  controlled  entirely  from  the 
wheelhouse  with  no  means  of  normal  engine 
control  from  the  engineroom,  need  not  be  pro- 
vided with  an  engine  order  telegraph  system  be- 
tween the  wheelhouse  and  the  engineroom. 

113.35-10     Engine    gong    systems,    general 
requirements 

113.35-10  (a)  An  engine  gong  system  shall 
consist  of  pull  handles  located  in  the  wlieelhouse 
mechanically  connected  by  wires  and  chains  to 
gongs  located  in  the  engineroom. 

113.35-10(a)(l)  A  sound  tube  of  prop- 
er size  shall  be  run  between  the  wheelhouse  and 
the  engineroom  and  so  arranged  as  to  return  the 
sound  of  the  gong  signals  to  the  wheelhouse. 

113.35-10(a)(2)  A  speaking  tube  or 
other  device  for  the  purpose  oi  conversation  be- 
tween the  wheelhouse  and  the  engineroom  shall 
ahso  be  provided. 

113.35-10(b)  The  sound  tube  and  tlie 
speaking  tube  shall  comply  with  the  require- 
ments of  Section  1 13.30-15  except  that  the  sound 
tube  shall  be  terminated  by  a  flai-ed  sounder  in 
lieu  of  whistle  mouthpieces  and  the  sonnd  tube 
size  shall  be  not  less  than  21/^  inches  outside 
diameter. 

113.35-10(c)  The  engineroom  gong  and 
the  termination  of  the  sound  tubcand  the  speak- 
ing tube  in  theenginer(M)rn  sliall  })e  at  t  lie  engine 
control  station. 

li;'>.35-10(d)  The  gon<r  pnll  installation 
^hall  comply  with  the  apolirable  i('r|uii-enionts 
of  Sertif.n  113.35-25. 


113.35-15  Engine  gong  systems,  applica- 
tion 

113.35-15 (a)  Engine  gong  systems  shall 
not  be  employed  on  vessels  where  the  length  of 
sound  tube  as  insitalled  will  exceed  40  feet. 

113.35—20  Mechanical  engine  order  tele- 
graph systems,  general  require- 
ments 

11 3.35-20  (a)  Mechanical  engine  order 
telegraph  systems  shall  consist  of  transmitters 
and  indicators  mechanically  connected  to  each 
other  by  means  of  chains  and  wires. 

113.35-20 (b)  Transmitters  and  indicators 
shall  be  provided  with  dials  divided  into  sectors 
or  divisions  with  the  various  engine  orders  en- 
graved thereon. 

113.35-20 (c)  Rotation  of  the  transmitter 
handle  and  its  associated  pointer  shall  drive  the 
indicator  pointer  in  synchronism.  The  indica- 
tor pointer,  always  having  the  same  angiilar 
position  as  the  transmitter  handle  and  its  as- 
sociated pointer,  shall  point  to  the  order  corre- 
sponding to  the  order  on  the  transmitter. 

113.35-20 (d)  The  engineroom  indicator 
shall  be  equipped  with  a  reply  handle  and  asso- 
ciated pointer  driving  a  reply  pointer  in  the 
wheelhouse  transmitter  for  acknowledgement  of 
orders. 

113.35-20 (e)  Each  transmitter  and  each 
indicator  shall  be  provided  Avith  an  audible  sig- 
nal device  to  indicate,  in  the  case  of  an  indicator, 
the  receipt  of  an  order  and,  in  the  case  of  a 
transmitter,  the  acknowledgement  of  an  order. 
The  audible  signal  device  shall  not  be  dependent 
upon  any  source  of  j^ower  for  operation  other 
than  that  of  the  movement  of  the  transmitter  or 
indicator  handle. 

113.35-20 (f)  The  dials  of  transmitter  in- 
struments shall  be  illuminated  in  such  a  manner 
as  not  to  interfere  with  navigating  the  vessel  at 
night. 

113.35-20  (g)  Transmitter  and  indicator 
oj^erating  handles  shall  be  of  substantial  size  so 
that  engine  orders  may  l>e  determined  from  a 
distance. 

113.35—25  Mechanical  engine  order  tele- 
graph systems,  detail  require- 
ments 

113.3.5-25(a)  Telegraph  wire  shall  be  No. 
10  Stubs  (lage  (0.134  inch  diameter)  soft  brass 
wire  and  shall  be  stretched  approximately  20 
pei-cent  i)efoi'e  installation. 

113.35-25 (b)  Pulleys  shall  be  provided 
wherever  a  bend  in  the  run  of  the  telegraph  wire 
is  made,  and  at  each  pulley  sheave  a  length  of 
brass  telegraph  chain  shall  be  employed. 
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113.35-25  (c)  Pulleys  shall  be  in  line  Avith 
the  wire  and  chain. 

113.35-25 (d)  Tiirnbuckles  shall  be  pro- 
vided in  each  lead  at  each  instrument  to  adjust 
the  handles  and  pointers  to  the  central  position 
of  the  order,  and  shall  be  provided  at  other  loca- 
tions throuo^hout  the  system  as  necessary  to  take 
up  slack  in  the  lead  wires  and  to  center  the 
chains  at  the  pulleys. 

113.35-25 (e)  Where  telegi'aph  leads  pass 
through  watertight  decks  or  bulkheads,  stuffing 
tubes  shall  be  employed. 

113.35-25  (f)  On  long  horizontal  runs, 
the  telegraph  wire  shall  be  supported  on  roller 
bearers  at  approximately  every  5  feet  of  run. 
When  telegraph  leads  are  run  behind  sheathing 
or  when  subject  to  mechanical  damage,  the  leads 
shall  be  run  "in  pipe.'' 

113.35-25  (g)  All  fittings  used  in  tele- 
graph installations  shall  be  constructed  of  brass, 
bronze,  or  other  corrosion-resistant  materials. 

113.35-25  (h)  Positive  locking  devices, 
such  as  keys,  shall  be  used  in  securing  handles 
and  similar  parts  to  their  associated  shafts  to 
ensure  continuous  operation  of  the  shaft  in  re- 
sponse to  movement  of  the  handle. 

113.35-25(1)  Transmitter  dials  shall  be 
arranged  with  the  "STOP"  order  at  the  top 
vertical  position  of  the  operating  handle.  On 
ahead  orders  the  operating  handle  shall  be 
moved  toward  the  bow  of  the  vessel  and  on 
astern  orders  the  operating  handle  shall  be 
moved  toward  the  stem  of  the  vessel. 

113.35-25  (i)  Indicator  dials  shall  be  ar- 
ranged as  specified  for  transmitter  dials  except 
that  the  "STOP"'  order  shall  be  at  the  bottom 
vertical  position  of  the  reply  handle. 

113.35-25(j)(l)  Indicator  dials  on 
double-ended  vessels  shall  not  be  marked  with 
the  designations  "AHEAD"  and  "ASTERN", 
but  the  reply  handle  and  indicator  arrow  shall 
point  in  the  direction  in  which  it  is  desired  that 
the  engine  operate. 

113.35-30     Mechanical    engine    order    tele- 
graph  systems,   operation 

113.35-30 (a)  Where  more  than  one  trans- 
mitter, located  in  the  wheelhouse,  the  wings 
of  the  navigating  bridge,  and/or  the  top  of  the 
wheelhouse,  operate  a  common  indicator  in  the 
engineroom,  all  the  transmittei-s  shall  be  me- 
chanically interlocked  and  operate  in  synchro- 
nism. The  method  of  mechanical  interlocking 
shall  be  such  that  a  failure  of  the  transmission 
wire  or  chain  at  any  transmitter  located  topside 
will  not  interrupt  or  disable  other  topside 
transmitters. 


113.35—35     Mechanical    engine    order    tele- 
graph  systems,  application 

113.35-35  (a)  Meclianical  engine  order 
telegraph  systems  may  be  installed  on  all  ves- 
sels to  provide  the  communication  required  by 
this  subpart  where  the  length  of  cables  or  other 
mechanical  limitations  will  not  prevent  the 
efficient  operation  of  the  system. 

113.35-40     Electric    engine    order   telegraph 
systems,  general   requirements 

113.35-^0 (a)  Electric  engine  order  tele- 
graph systems  shall  consist  of  transmitters  and 
indicators  electrically  connected  to  each  other. 

113.35^0  (b)  Transmitters  and  indicators 
shall  be  provided  with  dials  divided  into  sectors 
or  divisions  with  the  various  engine  ordere  en- 
graved thereon. 

113.35-40 (c)  Rotation  of  the  transmitter 
handle  and  its  associated  pointer  shall  drive  the 
indicator  pointer  in  synchronism.  The  indica- 
tor pointer,  always  having  the  same  angular 
position  as  the  transmitter  handle,  shall  point 
to  the  order  corresponding  to  the  order  on  the 
transmitter. 

113.35^0  (d)  For  acknowledgment  of 
orders,  the  engineroom  indicator  shall  be 
equipi^ed  with  a  handle  and  generator  actuat- 
ing a  motor  and  pointer  on  the  transmitter, 
similar  to  the  facilities  provided  for  transmit- 
ting orders. 

113.35-40(e)  Audible  signals  associated 
with  the  system  shall  consist  of  a  vibrating  bell 
at  each  instriunent.  The  vibrating  bell  at  both 
transmitter  and  indicator  shall  ring  continu- 
ously at  all  times  when  the  transmitter  arrow 
and  the  reply  arrow  do  not  point  to  the  same 
order. 

113.35-40 (f)  The  dials  of  transmitter  in- 
struments shall  be  illuminated  in  such  a  man- 
ner as  not  to  interfere  with  navigating  the  ves- 
sel at  night. 

1 13.35-40  (g)  Transmitter  and  indicator 
operating  handles  shall  be  of  substantial  size 
so  that  the  engine  order  may  be  detennined 
from  a  distance. 

113.35-45      Electric    engine    order    telegraph 
systems,  detail  requirements 

113.35-45  (a)  Telegraph  instruments  shall 
form  watertight  enclosures  for  the  electrical 
components. 

113.35^5  (b)  Materials  used  in  the  con- 
struction of  telegraph  instruments  shall  be  cor- 
rosion-resistant. 

1 13.3.5-45  (c)  Transmitter  dials  shall  be 
in   accordance   with    Paragraph    113.35-25(1). 
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Indicator  dials  shall  be  in  accordance  with 
Paragraph  113.35-25(j)  except  that  the 
"STOP"  order  may  be  at  the  bottom  or  top 
vertical  position  of  the  reply  handle  to  suit 
bulkhead  or  pedestal  mounted  instruments,  re- 
spectively. 

113.35-45 (d)  Electric  cable  used  in  con- 
junction with  electric  telegraphs  shall  be  leaded 
and  armored,  impervious  sheathed  and  armored 
or  mineral-insulated  metal  sheathed  and  all 
connection  boxes  shall  be  of  watertight  con- 
stiiiction. 

113.35-45 (e)  Each  system  shall  be  pro- 
vided with  an  alarm  device  which  automatically 
sounds  audibly  and  indicates  visually  in  the 
event  of  loss  of  potential  to  the  system. 

113.35^5(e)(l)  This  alarm  device 
shall  be  located  in  the  wheelhouse. 

113.35-45 (e)(2)  Means  shall  be  pro- 
A'ided  to  silence  the  audible  signal. 

113.35-45 (e)  (3)  Where  the  supervisory 
power  supply  is  a  dry  cell  battery  or  some  other 
low  capacity  source,  there  shall  be  no  electric 
drain  on  the  supervisory  power  supply  after  the 
audible  signal  has  been  silenced ;  the  visible  in- 
dication may  be  extinguished  to  effect  this. 
I'pon  reestablishment  of  potential  to  the  tele- 
graph system,  the  audible  signal  shall  sound 
again  until  the  alarm  circuit  is  returned  to  nor- 
mal unless  restoration  of  this  alarm  circuit  is 
effected   automatically. 

113.35—50     Electric    engine    order    telegraph 
system,  operation 

113.35-50 (a)  Where  more  than  one  trans- 
mitter, located  in  the  wheelhouse,  the  wings  of 
the  navigating  bridge,  and/or  the  top  of  the 
wheelhouse,  operate  a  common  indicator  in  the 
engineroom,  either  the  transmitters  shall  oper- 
ate in  .synchronism  in  accordance  with  para- 
graph (b)  of  this  section,  or  the  transmitters 
.shall  operate  under  the  control  of  a  transmitter 
transfer  control  in  accordance  with  paragraph 
(c)  of  this  section. 

1 1 3.35-50 ( b )  All  transmitter  handles  and 
pointers  and  all  reply  pointers  shall  operate  in 
synchronism.  Where  (he  (ransmitters  are  me- 
chanically interlocked  to  effect  synchronous  op- 
eration, tlie  requirements  of  Paragraph  113.35- 
30(a)   shall  be  met. 

113.35-50(c)  All  transmitters  shall  oper- 
ate under  the  control  of  a  transmitter  ti-ansfei- 
cftntviA  so  thai  movement  f)f  any  one  transmitter 
handle  automatically  connects  that  instrinru'iit 
ele/'t  rically  to  the  cnginei-ooin  indicator  and 
Hii/iiiltancously  disconnects  electrir'ally  all  other 
transmitters.  The  reply  pointers  of  all  trans- 
mitters .shall  operate  in  synchronism  at  all 
time«. 


113.35-55      Electric    engine    order    telegraph 
systems,  application 

113.35-55 (a)  P^lectric  engine  order  tele- 
graph systems  may  be  installed  on  all  vessels  to 
provide  the  communication  required  by  this  sub- 
part, except  that  passenger  vessels  of  20,000 
gross  tons  or  over  equipped  with  an  electric 
engine  order  telegraph  system  shall  be  pro\aded 
with  a  standby  system,  either  electrical  or  me- 
chanical. 

113.35-90      Engine   order  telegraph   systems 
for  existing  vessels 

113.35-90 (a)  The  engine  order  telegraph 
installations  on  vessels  contracted  for  prior  to 
November  19,  1952,  shall  meet  the  requirements 
in  this  section. 

113.35-90 (b)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved  will 
be  considered  satisfactoiy  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfaction 
of  the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original  instal- 
lation. 

113.35-90 (c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  si:)eci- 
ifications  or  requirements  for  new  vessels. 

113.40     RUDDER  ANGLE  INDICATOR  SYSTEMS 

113.40-1      Application 

113.40-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.40-90 
shall  apply  to  all  self-propelled  vessels  con- 
tracted for  on  or  after  November  19, 1952.  Ves- 
sels contracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  of  Section  113.40- 
90. 

113.40-5      General  requirements 

1 13.40-5 (a)  The  exact  position  of  the  rud- 
der, if  power  operated,  shall  be  indicated  at  the 
])rincii)a]  steering  station.  AVhen  non-followup 
steering  control  is  installed  at  the  after  steering 
station,  a  separate  rudder  angle  indicator  sys- 
tem shall  be  installed  for  that  station.  See  Part 
57  of  Subchapter  F  (Mai-ine  Engineering)  of 
this  chaptei-. 

113.40-10      Detail  requirements 

li;).4()-10(a)  The  niddei-  angle  indicator 
.sy.stem  shall  consist  of  a  transmitter  Icx-ated  at 
the  riiddei-  head  and  actuated  by  movement  of 
the  rii(l(l(>i-,  the  angulai-  movements  of  the  nid- 
der  being  t  i-ansniittcd  to  a  i-enioite  iiidicatoi-(s) . 

113.10-10(1))  The  indicator  instiMunent 
shall  consist  of  a  fixed  dial  with  angular  posi- 
tions of  the  rudder  right  and  left  of  an  amid- 
ship  po.sition  indicated  thereon.     Indications  of 
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rudder  angle  shall  be  by  means  of  a  moving 
pointer. 

113.iO-10(b)  (1)  The  movement  of  the  in- 
dicator pointer  shall  be  consistent  with  the 
movement  of  the  steering  wheel  or  control. 

113.40-10 (c)  The  indicator(s)  shall  be  lo- 
cated in  dii-ect  line  of  vision  of  the  helmsman 
and  shall  be  provided  with  dial  illumination  in 
such  a  manner  as  not  to  interfere  with  navigat- 
ing the  vessel  at  night. 

113.-iO-10(d)  The  method  of  transmitting 
rudder  movement  between  the  transmitter  and 
the  indicator  (s)  may  be  either  by  self -syn- 
chronous generator  and  motor (s),  by  mechani- 
cal telegi-aphs,  or  bv  other  equivalent  means. 

113.40-10 (e)  The  electric  rudder  angle 
indicator  system  shall  comply  witli  the  appli- 
cable requirements  of  Sections  113.35-40  and 
113.35^5  (a)  to  (d),  inclusive. 

113.40-10  (f)  Mechanical  methods  of 
transmitting  rudder  angles  shall  be  in  accord- 
ance with  approved  installation  drawings  sub- 
mitted for  each  installation. 

1 1 3.40-90      Rudder  angle  indicator  systems 
for  existing  vessels 

113.40-90 (a)  Rudder  angle  indicator  sys- 
tems on  vessels  contracted  for  prior  to  Novem- 
ber 19,  1952,  shall  meet  the  requirements  in  tliis 
section. 

113.40-90 (b)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved  will 
be  considered  satisfactory  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfaction 
of  the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original 
installation. 

113.40-90  (c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

113.45     REFRIGERATED   SPACES   ALARM   SYS- 
TEMS 

113.45-1      Application 

113.45-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.45-90, 
shall  apply  to  all  vessels  contracted  for  on  or 
after  November  19,  1952.  The  provisions  of 
Section  113.45-90  shall  apply  to  all  vessels  con- 
tracted for  prior  to  November  19,  1952. 

113.45—5      General  requirements 

113.45-5 (a)  Each  refrigerated  space  ac- 
cessible to  ship's  personnel  during  a  voyage  and 
which  can  be  so  locked  from  the  outside  that  it 
cannot  be  opened  from  the  inside,  shall  be  fitted 
with  an  alarm  system  operated  from  within 
each  refrigerated  space. 


113.45-5 (b)  The  alarm  system  may  be 
either  a  mechanical  pull  operating  a  jingle  bell 
or  an  electrical  pushbutton  operating  a  vibrat- 
ing bell  or  other  audible  device. 

113.45-5 (c)  The  mechanical  pull  or  elec- 
trical pushbutton  shall  be  located  at  the  exit 
from  the  refrigerated  compartment. 

113.45-5 (d)Tlie  audible  signal  shall  be  lo- 
cated where  a  person  is  regularly  employed. 

113.45-5 (e)  Where  a  common  audible  sig- 
nal is  provided  for  more  than  one  lockable  re- 
frigerated compartment,  an  annunciator  shall 
l)e  provided  to  locate  the  compartment  from 
which  the  signal  was  initiated. 

113.45—90     Refrigerated   spaces   alarm   sys- 
tems on  existing  vessels 

113.45-90 (a)  Refrigerated  spaces  alarm 
systems  on  vessels  contracted  for  prior  to  No- 
vember 19,  1952,  shall  meet  the  requirements 
in  this  section. 

113.45-90  ( b)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standard  as  the  original 
installation. 

113.45-90 (c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  spec- 
ifications or  requirements  for  new  vessels. 

113.50     EMERGENCY     LOUDSPEAKER    SYSTEM 

113.50-1      Application 

113.50-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  i  13.50-90, 
shall  apply  to  all  ocean  and  coastwise  passenger 
vessels  contracted  for  on  or  after  November  19, 
1952.  Ocean  and  coastwise  vessels  contracted 
for  prior  to  November  19,  1952,  shall  meet  the 
requirements  of  Section  113.50-90. 

113.50-5      General  requirements 

113.50-5 (a)  All  ocean  and  coastwise  pas- 
senger vessels  certificated  to  carry  500  or  more 
persons,  including  officers  and  crew,  and/or  all 
passenger  vessels  whose  lifeboats  are  stowed 
more  than  100  feet  from  the  navigating  bridge, 
shall  be  equipped  with  an  approved  loudspeaker 
system  which  will  enable  an  officer  on  the  bridge 
to  broadcast  separately  or  collectively  to  the  sta- 
tions listed  in  this  paragraph. 

113.50-5 (a)  (1)     Lifeboat  stations,  port. 

113.50-5 (a)  (2)  Lifeboat  stations,  star- 
board. 

113.50-5 (a)  (3)  Lifeboat  embarkation 
stations,  port. 
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113.60-5  (a)  (4)  Lifeboat  embarkation 
stations,  starboard. 

113.50-5(a)  (5)  Public  spaces  used  for 
passenger  assembly  stations. 

113.50-5(a)(6)     Crew  quarters. 

113.50-5  (b)  The  system  shall  be  con- 
trolled from  a  single  location  on  the  navigating 
bridge. 

113.50-5 (c)  Loudspeakers,  as  designated 
by  the  Commandant,  at  lifeboat  and  embarka- 
tion stations  shall  be  arranged  for  t^YO-^vay  con- 
versation with  the  navigating  bridge. 

113.50-5 (d)  The  emergency  loudspeaker 
system  shall  be  of  a  tyjje  approved  by  the  Com- 
mandant. Systems  installed  on  vessels  con- 
tracted for  on  or  after  November  19,  1958,  shall 
meet  the  requirements  of  Subpart  161.004  of 
Subchapter  Q  (Specifications)  of  this  chapter. 

1 1 3.50-1 0     Power  supply 

113.50-10 (a)  The  loudspeaker  system 
shall  be  energized  from  the  source  of  emergency 
lighting  and  power  as  required  by  Subpart 
112.15  of  this  Subchapter. 

113.50-10 (b)  AVhere  the  loudspeaker  sys- 
tem requires  a  power  supply  of  a  character  dif- 
ferent from  that  available  from  the  temporary 
source  of  emergency  lighting  and  power,  con- 
version equipment  as  required  by  Subpart  112.- 
40  of  this  Subchapter  shall  be  provided. 

113.50-15      Location     of    loudspeakers    and 
amplifiers 

113.50-15 (a)   General. 
113.50-15 (a)  (1)     Loudspeakers  shall  be 
located  with  due  regard  to  the  intended  serv- 
ice and  to  minimize  as  much  as  possible  the 
effects  of  feedback  and  other  interference. 

113.50-15 (a)  (2)  In  general,  loudspeak- 
ers on  open  decks  shall  be  directed  toward  the 
after  end  of  the  vessel  and  outboard  by  an  angle 
of  approximately  15  degrees. 

1 13.50-15 (b)  Boat  deck  loudsfeakers. 
113..50-15(b)(l)  A  loudspeaker  shall 
be  located  at  each  lifeboat  handling  station. 
The  axis  of  the  loudspeaker  .shall  be  directed 
aft  and  outboard  in  sucli  a  manner  that  the 
sound  level  at  the  lifeboat  handling  station  will 
be  not  less  than  tlie  levels  given  in  Table  113. SO- 
LO. 

113.50-15 (c)  Llfehoai  emharkation  and 
paxHenger  fPtHembly  xtalion  loudspeakers. 

'\  13..50-15(c)  ( 1 )  Loudspeakers  shall  be 
distribulr-d  througliont  tin;  I ifcboal  embarkation 
dwk  ant]  locations  de,signa(ed  by  the  ve.ssel's 
station  bill  for  the  a.ss(!nibly  of  passengers  in  an 
eiiierj;ency,  in  .such  number  as  to  provide  an 
even  distribution  of  sound  at  a  level  not  less 
tliiin    thai    KiH'<i(ic(|    ill    Table    113. .50-15.     An 


even  distribution  of  sound  level  is  considered 
satisfied  if  the  variation  does  not  exceed  plus 
or  minus  3  decibels. 

Table  11.3.50-15. — Minimum  sound  level  requirements 
for  loudspeaker  systems 

(all  data  given  in  decibels') 


Location 


Lifeboat  stations 

Embarkation  deck  and  exte- 
rior passenger  assembly 
points 

Interior  passenger  assembly 
points 

Crew  quarters 


Ground 
noise 
level 
mini- 
mum 


80 


Signal  level 


Above 

ground 

noise 


20 


20 


Total 


MOO 


MOO 
3  78 


Voice  level 


Above 

ground 

noise 


Total 


'95 


'95 


290 
'72 


'  The  zero  decibel  level  shall  be  0.0002  dyne  per  square  centimeter. 

2  Measured  at  a  distance  of  10  feet  from  the  loudspeaker  and  on  the  axis 
thereof. 

3  Measured  in  rooms  with  the  doors  to  the  passageways  closed. 

113.50-15  (d)  C'reiv  quarters  loudspeakers. 
113.50-15  (d)  (1)  Loudspeakers  shall  be 
distributed  in  passageways  throughout  crew 
quarters  in  such  number  as  to  provide  a  sound 
level  not  less  than  that  specified  in  Table  113.50- 
15  in  each  room  with  the  doors  closed. 

113.50-15  (e)     Am.pUfier. 

113.50-15  (e)(1)  The  emergency  loud- 
speaker amplifier,  if  not  located  in  the  same  en- 
closure with  the  control  panel,  shall  be  located 
in  the  wheelhouse  or  in  a  compartment  adjoin- 
ing or  opening  into  the  wheelhouse. 

113.50-20     Distribution  of  cable  runs 

113.50-20 (a)  Cable  runs  to  the  different 
loudspeaker  groups  shall  be  as  widely  separated 
from  each  other  as  possible  to  limit  the  extent 
of  damage  to  the  system  from  a  single  casualty. 
In  addition,  the  distribution  shall  be  such  that 
a  casualty  to  the  port  or  starboard  supplies  to 
loudspeakers  on  boat  and  embarkation  decks 
will  render  not  more  than  half  of  the  loudspeak- 
ers in  the  group  inoperative.  This* may  be  ac- 
comj^lished  by  feeding  the  loudspeakers  of  a 
particular  group  alternately  from  a  port  and 
starboard  multiconductor  cable. 

113.50-20(b)  Cable  runs  shall,  where  pos- 
sible, be  located  in  passageways  and  shall  avoid 
staterooms,  lo<'kers,  and  other  enclosed  spaces. 
1 1 3.50-25  Type  of  cable  and  equipment  en- 
closures 

113.50-25 (a)  All  cable  used  in  coiinex-tion 
witli  (he  system  shall  be  either  leaded  and 
ai-mored,  impervious  sheathed  and  armored  or 
mineral  insulated  metal  sheathed. 
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113.50-25 (b)  All  junction  or  connection 
boxes  employed  in  the  distribution  system  shall 
be  of  watertight  construction. 

113.50-30     Shipboard  tests 

113. 50-30  ( a )  The  operat ion  of  the  system 
shall  be  observed  to  determine  that  voice  repro- 
duction is  of  good  quality  and  intelligibility  of 
a  high  order. 

113.50-30 (b)  Sound  levels  shall  be  meas- 
ured with  a  sound  level  meter  to  demonstrate 
that  the  levels  listed  in  Table  113.50-15  are  met. 
113.50-30  (b)(1)  AVhere  the  ground 
noise  level  with  the  vessel  under  way  in  mod- 
erate weather  is  in  excess  of  the  values  listed  in 
Table  113.50-15,  the  signal  and  voice  levels  shall 
be  increased  correspondingly  so  that  the  differ- 
ential between  ground  noise  level  and  the  signal 
and  voice  levels  shall  be  not  less  than  the  differ- 
ential given  in  this  Table. 

113.50-30  (c)  It  shall  be  demonstrated 
that  grounding  either  conductor  or  "shorting" 
both  conductors  to  any  one  lifeboat  station  loud- 
speaker or  to  an  embarkation  deck  loudspeaker, 
will  not  reduce  the  output  of  any  one  of  the  re- 
maining loudspeakers  by  more  than  3  decibels. 

113.50-35      Operation    of    emergency    loud- 
speal<er  systems 

113.50-35 (a)  The  emergency  loudspeaker 
system  shall  be  used  at  the  discretion  of  the 
master  and  shall  function  entirely  independ- 
ently of  any  public  address  or  music  distribu- 
tion system. 

113.50-35 (b)  The  emergency  loudspeaker 
system  shall  not  be  used  for  entertainment 
purposes. 

113.50-35  (c)  The  complete  emergency 
loudspeaker  system  shall  be  given  an  operating 
test  at  least  once  every  week.  These  tests  shall 
be  made  by  a  licensed  officer  and  the  condition 
of  the  equipment  entered  in  the  vessel's  log. 

113.50-35 (d)  When  a  vessel  is  equipped 
with  a  public  address  or  music  distribution  sys- 
tem, means  shall  be  provided  adjacent  to  the 
emergency  loudspeaker  system  control  panel  to 
silence  the  public  address  or  music  distribution 
systems. 

113.50-90      Emergency  loudspeaker  systems 
for  existing  vessels 

113.50-90  (a)  Existing  vessels.  Emer- 
gency loudspeaker  systems  on  ocean  and  coast- 
wise passenger  vessels  contracted  for  prior  to 
Xovember  19,  1952,  shall  meet  tlie  requirements 
of  this  section. 

113.50-90 (b)     General  requirements. 
113.50-90(b)(l)     All   passenger  vessels 
the  constniction  of  which  was  begun  prior  to 
January'  1,  1937,  on  which  lifeboats  are  stowed 


more  than  100  feet  from  the  navigating  bridge, 
and  all  passenger  vessels  the  construction  of 
which  was  begun  prior  to  November  19,  1952, 
but  on  and  after  January  1,  1937,  certificated 
to  carry  1,000  persons  or  more  including  officers 
and  crew,  shall  be  equipped  with  a  loudspeaker 
system  Avhich  shall  enable  an  officer  on  the 
bridge  to  broadcast  separately  or  collectively  to 
the  stations  listed  in  this  subparagraph. 

113.50-90(b)(l)(i)  Lifeboat  sta- 
tions, port  and  starboard.  (The  deck  or  decks 
on  which  lifeboats  are  stowed  and  from  which 
they  are  launched.) 

113.50-90(b)(l)(ii)  Embarkation 
deck,  port  and  starboard.  (The  deck  or  decks, 
designated  by  construction  design  or  by  the  ves- 
sel's station  bill,  used  for  the  embarkation  of 
passengers  and  crew  into  lifeboats.  If  lifeboat 
stations  are  used  for  embarkation  purposes,  this 
requirement  will  be  omitted.) 

113.50-90(b)(l)(iii)  Main  quarters 
for  crew.  (The  quarters  of  the  emergency 
squad,  deck  crew,  and  stewards  assigned  to  pas- 
senger quarters.) 

113.50-90(b)(l)(iv)  Public  spaces. 
(The  spaces  designated  by  the  vessel's  station 
bill  where  passengers  and  crew  are  to  assemble 
in  an  emergency.) 

113.50-90(b)(2)  The  Commandant 
may,  in  special  cases,  exempt  passenger  vessels 
the  construction  of  which  was  begun  prior  to 
January  1, 1937,  having  a  small  number  of  espe- 
cially accessible  lifeboats  stowed  more  than  100 
feet  from  the  bridge:  Provided,  however.,  That 
no  such  vessel  certificated  to  carry  more  than 
200  persons,  including  officers  and  crew,  shall  be 
so  exempted. 

113.50-90 (b)  (3)  Details  of  the  system 
shall  be  in  general  agreement  with  Sections 
113.50-5  through  113.50-35  insofar  as  is  reason- 
able and  practicable. 

113.50-90(b)(4)  Existing  arrange- 
ments, materials,  and  facilities  previously 
approved,  but  not  meeting  the  applicable  specifi- 
cations or  requirements  set  forth  in  Sections 
113.50-5  through  113.50-35,  may  be  continued 
in  service  so  long  as  they  are  maintained  in 
good  condition  to  the  satisfication  of  the  Officer 
in  Charge,  Marine  Inspection.  Minor  repairs 
and  minor  alterations  may  be  made  to  tlie  same 
standards  as  the  original  installation  provided 
that,  in  no  case,  will  a  greater  departure  from 
the  standards  of  Sections  113.50-5  through  113.- 
50-35  be  permitted  than  presently  exist.  All 
new  installations  or  major  replacements  shall 
meet  the  applicable  specifications  or  require- 
ments for  new  vessels. 
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113.55     NAVIGATION   LIGHTS 
113.55-1      Application 

113.55-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.55-90, 
shall  apply  to  all  vessels  contracted  for  on  or 
after  November  19,  1952.  Vessels  contracted 
for  prior  to  November  19,  1952,  shall  meet  the 
requirements  of  Section  113.55-90. 

113.55-5      General  requirements 

113.55-5 (a)  All  vessels  and  motorboats 
shall  be  equipped  with  navigation  lights  and 
shapes  as  prescribed  by  law  and  regulation. 

113.55—10     Construction  of  navigation  lights 

113.55-10 (a)  Navigation  lights  shall  be 
of  an  approved  type. 

113.55-15      Installation   of  navigation   lights 

113.55-15 (a)  Navigation  lights  shall  be 
installed  in  such  a  manner  that  the  angles  of 
visibility  and  the  minimum  heights  above  the 
deck  required  by  the  applicable  Rules  of  the 
Road  will  be  assured. 

113.55-15 (b)  The  light  from  a  navigation 
light  shall  not  be  obscured  by  any  part  of  the 
vessel's  structure  or  rigging. 

113.55-15 (c)  Navigation  lights  shall  be 
wired  by  means  of  a  short  length  of  heavy  duty 
portable  cable  to  a  watertight  receptacle  outlet 
located  adj  acent  thereto.  Where  the  double  lens, 
two-lamp  type  electric  navigation  light  is  in- 
stalled, each  lamp  shall  be  connected  to  its 
branch  circuit  conductors  by  means  of  an  in- 
dividual portable  cable  and  receptacle  plug. 

1 1 3.55-20     Light  screens 

113.55-20(a)  Light  screens  required  by  the 
Rules  of  the  Road  for  port  and  starboard  side 
lights  shall  be  painted  with  a  glossy  black  paint 
and  shall  project  not  less  than  3  feet  forward 
of  the  center  of  the  light  source. 

113.55-25      Navigation  light  indicator  panel 

113.55-25(a)  Self-i)ropelled  vessels  of 
1,000  gross  tons  and  over  sliall  be  provided  with 
a  navigation  light  indicator  panel  located  in  the 
wlieelhouse  to  control  electric  side,  masthead, 
range,  and  stern  lights.  The  panel  shall  pro- 
vide visible  and  audible  indications  of  the  fail- 
ure of  any  of  the  above  nauicd  navigation  lights. 

113.55-25(b)  RcconiineiuhHl  circuit  dia- 
grams for  navigation  light  indicator  panels  are 
shown  in  V\gure  113.55-25  (b).  Other  circuit 
flijigninis  may  be  submitted  for  a|)proval. 

113.55—90      Navigation     lights     for     existing 
vessels 

113.55-90(a)      .Navigation  lights  on  vessels 


contracted  for  prior  to  November  19, 1952,  shall 
meet  the  requirements  covered  in  this  section. 

113.55-90 (b)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved  will 
be  considered  satisfactory  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfaction 
of  the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original  instal- 
lation. 

113.55-90  (c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  spec- 
ifications or  requirements. 

113.60     SIGNALING   LIGHTS 

113.60-1      Application 

113.60-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.60-90, 
shall  apply  to  vessels  contracted  for  on  or  after 
November  19,  1962.  Vessels  contracted  for 
prior  to  November  19,  1952,  shall  meet  the  re- 
quirements of  Section  113.60-90. 

113.60—5      General  requirements 

113.60-5 (a)  Except  as  modified  by  Sec- 
tion 33.50-1  of  Subchapter  D  (Tank  Vessels)  of 
this  chapter,  all  ocean  and  coastwise  self-pro- 
pelled vessels  of  over  150  gross  tons  shall  be 
equipped  with  an  efficient  daylight  signaling 
light  of  the  type  covered  by  this  subpart. 

113.60-10     Detail  requirements 

113.60-10(a)  The  signaling  light  shall 
consist  of  a  device  which  produces  a  narrow 
high-intensity  beam  of  light  suitable  for  day- 
light blinker  communication  at  speeds  up  to  9 
words  (180  dots  and/or  dashes)  per  minute. 

113.60-10 (b)  The  axial  candlepower  of 
the  beam  shall  be  not  less  than  60,000  candle- 
power.  The  beam  shall  have  a  total  horizontal 
and  vertical  divergence  of  approximately  6  de- 
grees. This  divergence  is  defined  as  the  angular 
limits  of  the  beam  where  the  candlepower  has 
fallen  to  one-tenth  of  the  axial  candlepower. 

113.60-10(c)  In  addition  to  the  require- 
ments of  paragraph  (b)  of  this  section,  the 
candlepower  of  the  beam  in  every  direction 
within  an  angle  of  0.7  degree  from  the  axial 
shall  not  be  less  than  50  percent  of  the  axial 
candlepower. 

113.60-10(d)  The  signaling  light,  shall  be 
fitted  with  a  suitable  sighting  aiTangement  ca- 
pable of  diivcting  the  beam  on  to  the  receiving 
station. 

1I3.()0 -10(e)  Signaling  may  be  efl'ected 
by  keying  the  current  thi-ough  the  lamp,  by 
movement  of  shutters,  or  by  otliei-  approved 
means. 
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113.60-10(f)  The  signaling  light  may  be 
either  a  fixed  unit  mounted  on  the  top  of  the 
wheelhouse,  a  semifixed  unit  with  arrangements 
for  quick  mounting  at  either  wing  of  the  navi- 
gating bridge,  or  a  portable  unit. 

113.60-10 (g)  Fixed  or  semifixed  signal- 
ing lights  shall  be  energized  from  the  emergency 
lighting  and  power  system  as  required  by  Para- 
graph 112.15-5  (h)  of  this  subchapter.  Por- 
table signaling  units  shall  be  energized  from  a 
self-contained  storage  battery  capable  of  oper- 
ating the  unit  2  hours  continuously  without 
recharging. 

113.60-90     Signaling  light  for  existing  ves- 
sels 

113.60-90 (a)  Signaling  lights  on  vessels 
contracted  for  prior  to  November  19, 1952,  shall 
meet  the  requirements  in  this  section. 

113.60-90 (b)  Ocean  and  coastwise  ships 
over  150  gross  tons  shall  be  equipped  with  an 
efficient  signaling  lamp.  This  lamp  shall  be 
permanently  fixed  above  the  bridge  and 
equipped  with  a  Fresnel  lens  and  high-speed 
bulb,  operated  by  a  weatherproof  key,  fitted  with 
a  suitable  condenser.  The  lamp  shall  be  so  con- 
nected that  it  can  be  o]i>erated  from  the  normal 
source  of  ship's  current,  tlie  emergency  source, 
and  other  emergency  batteries  if  provided. 


113.60-90 (c)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved  will 
be  considered  satisfactory  as  long  as  they  are 
maintained  in  good  condition  to  the  satisfaction 
of  the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original  instal- 
lation. All  new  installations  or  major  replace- 
ments shall  meet  the  applicable  specifications  or 
requirements  for  new  vessels. 

113.65     WHISTLE  OPERATORS 

113.65-1      Application 

113.65-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.65-90, 
shall  apply  to  all  vessels  contracted  for  on  or 
after  November  19,  1952.  Vessels  contracted 
for  prior  to  November  19,  1952,  shall  meet  the 
requirements  of  Section  113.65-90. 
113.65-5  General  requirements 
113.65-5  (a)  The  general  requirements  for 
whistles,  sirens  and  fog  horns  are  contained  in 
Part  25  of  Subchapter  C  (Uninspected  Vessels) , 
Part  32  of  Subchapter  D  (Tank  Vessels),  Part 
77  of  Subchapter  H  (Passenger  Vessels),  and 
Part  96  of  Subchapter  I  (Cargo  and  Miscella- 
neous Vessels) ,  of  this  chapter. 
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§  113.65-5(b) 


ELECTRICAL    ENGINEERING 


113.65-5 (b)  Mechanical  whistle  or  siren 
pull  leads  shall  be  as  direct  as  possible  and 
amply  protected.  When  the  leads  are  sus- 
pended for  more  than  15  feet,  they  should  be 
supported  from  a  corrosion-resistant  cable  with 
suitable  bearers.  The  system  shall  be  provided 
with  ample  cori'osion-resistant  springs  to  relieve 
all  weight  on  the  lever  and  for  the  proper  func- 
tioning of  the  system. 

113.65-5  (c)  Materials  and  mechanical  de- 
tails shall  be  in  general  accordance  with  the  re- 
quirements for  mechanical  telegraphs  given  in 
Section  113.35-25  except  that  bronze  or  stainless 
steel  aircraft  type  wire  rope  or  other  means  spe- 
cifically approved  may  be  used  in  lieu  of  the 
brass  wire  specified. 

113.65-5 (d)  When  electrically  operated 
whistles  and  sirens  are  installed,  all  parts  shall 
be  independent  of  the  primary  system. 

113.65-5  (e)  When  electrically  operated 
valves  for  whistles  or  sirens  are  located  more 
than  5  feet  from  the  whistle,  an  automatic  drain 
feature  for  the  steam  whistle  pipe  shall  be 
installed. 

113.65-5  (f)  Tlie  supply  for  an  electrically 
operated  whistle  or  siren  shall  be  from  the 
emergency  lighting  and  power  system  as  re- 
quired by  Part  112  of  this  chapter. 

113.65-90     Whistle    operators    for    existing 
vessels 

113.65-90 (a)  Whistle  operators  on  vessels 
contracted  for  prior  to  November  19, 1952,  shall 
meet  the  requirements  in  this  section. 

113.65-90 (b)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved  will 
be  considered  satisfactory  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfaction 
of  the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original  instal- 
lation. 

113.65-90(c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  spec- 
ifications oi-  requirements  for  new  vessels. 

113.70     SMOKE   DETECTOR  SYSTEMS 

113.70-1      Application 

113.70-1  (a)  Where  a  smoke  detector  sys- 
tem is  installed,  the  provisions  of  this  subpart, 
uitli  the  exception  of  Sertion  113.70-90,  .shall 
apply  to  all  installations  contracted  for  on  or 
aftei-  Xovenibcr  19,  1952.  Installations  con- 
tracted for  jjrior  to  November  19,  1952,  shall 
meet  the  ref|nirenienfs  of  Section  113.70-90. 

1 13.70-1  (b)     For  tlie  vessels  on   which  a 


smoke  detector  system  is  required,  see  Part  76 
of  Subchapter  H  (Passenger  Vessels)  of  this 
chapter. 

113.70—5     General  requirements 

113.70-5  (a)  The  smoke  detector  control 
unit  shall  be  of  a  type  approved  by  the  Com- 
mandant. Systems  installed  on  vessels  con- 
tracted for  on  or  after  November  19,  1959,  shall 
meet  the  requirements  of  Subpart  161.002  of 
Subchapter  Q  (Specifications)  of  this  chapter. 

113.70-5 (b)  All  electric  cable  installed  in 
conjunction  with  the  smoke  detector  svstem  shall 
be  either  leaded  and  annored,  impervious 
sheathed  and  armored  or  mineral  insulated 
metal  sheathed. 

113.70-5  (c)  Cable  runs  between  the  smoke 
detector  control  unit  and  the  supply  switch- 
board shall  be  as  direct  as  possible  and  shall 
avoid  staterooms,  lockers,  and  other  enclosed 
spaces  where  the  cable  could  be  damaged  by  a 
localized  fire  or  by  other  causes. 

1 1 3.70-1 0     Power  supply 

113.70-10(a)  On  vessels  fitted  with  an  au- 
tomatically started  emergency  lighting  and 
power  system,  the  smoke  detector  system  shall 
be  supplied  by  a  branch  circuit  from  the  emer- 
gency switchboard.  On  vessels  fitted  with  a 
temporary  source  of  emergency  lighting  and 
power,  the  branch  circuit  may  be  connected  to 
the  temporary  emergency  source  of  supply. 

113.70-10 (b)  On  vessels  not  fitted  with  an 
automatically  started  emergency  lighting  and 
power  system,  the  smoke  detector  system  shall 
be  supplied  from  a  source  as  approved  by  the 
Commandant. 

113.70—90  Equipment  and  installations  on 
vessels  contracted  for  prior  to  No- 
vember  19,   1952 

113.70-90 (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved,  but 
not  meeting  the  applicable  specifications  or  re- 
quirements set  forth  in  Sections  113.70-5  and 
113.70-10,  may  be  continued  in  service  so  long 
as  they  are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Marine  In- 
spection. Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as  the  origi- 
nal installation  :  Provided^  That,  in  no  case,  will 
a  greater  departure  from  the  standards  of  Sec- 
tions 113.70-5  and  113.70-10  be  permitted  than 
I)resently  exist.  All  new  installations  or  major 
replacements  shall  meet  the  applicable  specifi- 
cations or  requirements  for  new  vessels. 
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APPENDIX 


RIGHT  OF  APPEAL 


2.01      INSPECTING    AND    CERTIFICATING    OF 
VESSELS 

2.01-70     Appeals 

2.01-70  (a)  G  ener  al.  Any  person  ag- 
grived  by  any  decision  or  action  of  the  Officer 
in  Charge,  Marine  Inspection,  may  appeal  there- 
from to  the  Coast  Guard  District  Commander 
of  the  district  in  which  the  action  or  decision 
was  made.  A  further  appeal  may  be  made  to 
the  Commandant,  U.S.  Coast  Guard,  from  the 
decision  of  the  District  Commander. 

2.01-70 (b)     lime  Limits. 

2.01-70  (b)  (1)  Appeals  from  decisions 
of  the  inspectors  or  the  Officer  in  Charge, 
Marine  Inspection,  to  the  Coast  Guard  District 


Cormnander,  shall  be  made  in  writing  within 
30  days  after  the  decisions  or  actions  appealed 
from  shall  have  been  rendered  or  taken.  Such 
appeals  shall  set  forth  the  requirements  ap- 
pealed from  and  the  reasons  why  the  decision  or 
action  should  be  set  aside  or  revised. 

2.01-70 (b)  (2)  Appeals  from  the  deci- 
sions of  the  Coast  Guard  District  Commander 
to  the  Commandant  shall  be  made  in  writing 
within  30  days  after  the  decisions  appealed  from 
shall  have  been  rendered. 

2.01-70 (c)  Decision  on  appeals.  Pend- 
ing the  determination  of  the  appeal,  the  deci- 
sion of  the  Officer  in  Charge,  Marine  Inspection, 
shall  remain  in  effect.  The  decision  of  the 
Commandant  is  final. 


(117) 


\ 


CHANGES  MADE  IN  TEXT  SINCE  LAST  EDITION 

46  CFR  SUBCHAPTER  J 

The  changes  made  in  the  text  since  the  last  edition  are  indicated  by  a  {^)  preceding  the 
section,  paragraph,  or  subparagraph  numbers  in  the  body  of  the  text. 

Federal  Register,  December  30,  1965,  Vol.  30,  No.  251,  page  17036. 
Federal  Register,  December  6,  1966,  Vol.  31,  No.  235,  page  16288. 
Federal  Register,  December  31,  1966,  Vol.  31,  No.  253,  page  16781. 


(118) 


INDEX 


Subpart  or  section 

Accessible,  definition  of 110.15-85(x), 

110.15-85(y) 
Accessibility: 

Inspection  for 111 .05-10(c) (9) 

Of  apparatus 111.05-15(c) 

Of  connection  boxes 111.60-10(b)(9) 

Of  electric  couplings 11 1.30-1  (b) 

Of  motor  controller  parts 1 11.45-1  (m) 

Of  motor  disconnect  switches 111.45-30(p) 

Of  switchboard   mounted  equip- 
ment    1 11 .35-25  (a) , 

111.  35-5  (c) 
Of  switches  and  circuit  breakers.   11 1.60-25 (a)  (6) 
Adjustable   speed   motors,    control- 
lers for 1 11 .45-1  (g) 

Alarms: 

Electric  telegraph  power  failure.   113.35-45(e) 
Fire     Detecting    System,     Auto- 
matic      113.10 

Fire,  Manual 113.15 

General 113. 25 

Generator  neutral  overcurrent 11 1.55-1  (h)(1) 

Refrigerated  spaces 113.45-5 

Steering  gear 11 1.45-20 (h)(5) 

Sprinkler  system 113.20 

Systems  and  equipment,  wiring..   113.05-10 
Ambient  temperature.     See  Tem- 
perature. 

American  Bureau  of  Shipping 110. 10-1  (a), 

110.15-170, 
111.05-10(b), 
111.10-5(a), 
111.10-15(a), 
111.35-30(a) 
American    Institute    of    Electrical 
Engineers: 
American     Standard     Definition 

of  Electrical  Terms,  ASA  C42. .    110.10-1  (d)  (2) 
Standard  No.  45 — Recommended 

Practice  for  Electrical  Installa-  110.10-l(d)(l), 
tions  on  Shipboard.  111.05-1, 

11 1. 35-5  (b), 
111.35-10(c), 
111.60-l(b), 
111.90-15, 
111.90-20, 
111.90-25 
American   Standard   Definitions   of 

Electrical  Terms 110. 10-1  (d)(2) 

American     Standards     Association 
Safety       Code      for      Elevators, 

Dumbwaiters,  and  Escalators 110.10-l(f)(l), 

111.65-20(b) 

A  m  m  f*  Ti(^  T*  * 

Definition  of 100.15-100(c) 

For  battery  charger 112.55-10(a) 

For  generators 111.35-15(b)(2), 

111.35-15(c)(2) 

For     3-wire     generator     ground 

connection 111 .55-1  (h) (3) 

Generator,  connection  of 11 1.55-1  (g)(2) 

Anesthetic      agents,      combustible, 

storage  of 111.65-5 

Appeal: 

Regarding  right  of Page  117 


Appliance:  Subpart  or  section 

Definition  of 110.15-85(v) 

Grounding  of 111.60-30(a) 

In  hazardous  locations 111.60-40(b)(6), 

111.60-40(c)(4), 
11 1.60-40  (d)(4) 

Overcurrent  protection  of 111.55-l(b)(8) 

Portable,  definition  of 110. 15-85(w) 

Portable,  in  pump  rooms 111.70-10(b)(4), 

111.70-90 

Receptacle  outlets  for 111. 50- 15 (f) 

Supply  from  lighting  panelboards.   111.50-20(d) 

Appliance  branch  circuit: 

Definition  of 110.15-85(q) 

Overcurrent  protection  of 111.55-l(b)(7) 

Apparatus  in  vicinity  of  magnetic 

compass 1 11. 50-1  (f) 

Application : 

Of  Part  111 111.01-1 

Of  Part  112 112.01 

Of  Part  113 113.01 

Specific,  noted  in  text 111.05-5 

Approved,  definition  of 110.15-1 

Arcing  parts,  enclosure  of 111.55-10(d)(l) 

Arc  lamps: 

Application  of 1 1 1.60-35(a)  (2) 

For  motion  picture  projectors 111.65-15(c) 

A  1*1X101*    ofi  hlf  * 

Electrically  continuous 111.60-10(b)(6) 

Grounding  of 111.60-10(b)(5), 

111.60-10(a)(2) 
In  corrosive  locations 11 1.60-1  (d)(2) 

Armored  cable 1 1 1.60-1  (b)  (3)  (i) 

Arrangement,  battery  trays 111.15-6 

Assembly  areas  for  passengers: 

Emergency  lighting  of 112. 15-1  (h) 

Emergency    loudspeaker    system 

coverage 113.50-5(a)(5), 

111.50-15(e) 

Assignment  of  functions 110.01-5 

Attachment     plugs.       See     Recep- 
tacle outlets  and  plugs. 

Authority  for  regulations 110.01-10 

Automatic    fire    detecting    system. 
See    Fire    detecting    and    alarm 
system,  automatic. 

Automatic  restarting  of  motors 11 1.45-5(o) 

Automatic  starter.    See  Starter. 

Automatic  transfer  equipment: 

Definition  of 110.15-185(f)(5) 

For  emergency  lighting  and  power 

system 112.20, 

112.25, 
112.30, 
112.40 

Auto-transformer(s) : 

Circuits  derived  from 11 1.50- 1(b) 

Starters 111.45-l(p), 

110.15-35(h) 

Back-up  circuit  breakers: 

Generator  circuit  breaker  used  as.   1 1 1.55-20(b) 

Required 111.55-20(a) 

Setting  of 11 1 .55-20(a) 

Barge,  definition  of 110.15-190(a)(4) 

Basis  and  purpose  of  regulations 110.01 

Battery,  dry  cell,  definition  of 110.15-50(b) 
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Subpart  or  section 

Battery  installation 111.15-5 

Battery,  storage: 

Arrangement  of  installation 111.15-5 

Arrangement  of  trades 111.15-6 

Categories 111. 15-1  (c) 

Conductors  to _-   111.15-20 

Denfinition  of 110.15-50(a) 

Emergency  and  general  alarm 1 11. 15-1  (b) 

Emergency  diesel  generator  start- 
ing    111.50-20(e)(2), 

112.15-5(d), 
112.50-1,  112.55, 
111.05-10(d)(4) 

Emergency  lighting 112.15-5(d), 

112.55, 
111.05-10(d)(4) 

Capacity  of  storage  battery 112.55-15 

Diesel    engine    cranking    bat- 
teries     1 12.55-20 

Emergency  lighting  loads 112.55-5(a) 

Engine-starting,  use   of  one-wire 

system 1 11.5O-20(e)  (2) 

For  general  alarm  system 113.25-10(a), 

113.25-15(a) 

General  requirements  for 111.15-1 

In  pump  rooms 111.70-10(b)(2), 

111.70-90(a)(9) 

Nameplates 111.15-l(d) 

Overcuirent  protection  of 111.15-25, 

111.70-90(a)(9) 

Protection  from  corrosion 111.15-15 

Reverse  current  protection  for 111.15-25 

Room,    Class   I   hazardous  loca- 
tion    111.60-40(a)(7) 

Testing  of 111.05-10(d)(4) 

Ventilation  for 111.15-10, 

111.70-90(a)(9) 
Bell(s) : 

General  alarm  system 113.25-10(c), 

113.25-15(c) 

BeUwire 1 11.60-1  (b)(1)- 

(iv), 
111.60-l(d)(7), 
111.60-10(b)(ll) 
Berth  lights: 

Construction  of 111.50-15(c) 

Required 1 11.50-15(b)  (4) 

Wiring  of 111.50-15(c) 

Bilge  pump,  submersible: 

Source  of  power  for 1 1 1.65-25(b)  (6) , 

1 12. 15-5  (e) 

Special  requirements  for 111.65-25 

When  required 111.65-25(a) 

Bilge  water,  protection  from 111.05-15(b) 

Blinker  light.     See  Signaling  light. 
Boat  deck: 

Definition  of... 110.15-5 

Emergency  lighting  of 112.05-15(b), 

112.15-l(h) 
Emergency    loudspeaker    system 

coverage  of ,    113.50-5(a), 

113.50-15(b) 
Boxes,  junction,  outlet,  or  connec- 
tion: 

AccesHibility  of Ill .60-1 0(b) (9) 

At  outlets 111.60-15(b) 

CfthlciH  entering 11 1.60- 15(c) 

CoriHtruction  of. l!).60-20(f) 

OmTH  for 111.60-15(b) 

\)<HT<.<:  of  cmcloHur.)  of Ill  .60-20(c) 

For  emergency  loudspeaker  Bys- 

tcm 1 13.50-25(b) 


Boxes,  junction,  etc. — Continued  Subpart  or  section 
For  engine  order  telegraph  sys- 
tem    113.35-45(d) 

For    fire    detecting    and    alarm 

system 113.10-5(e), 

113.10-5(f) 

For  general  alarm  system 113.25-15(d) 

For  manual  fire  alarm  system 113.15-5(e), 

113.15-5(0 
For    sound    powered    tekphone 

system 113.30-25(h) 

For  sprinkler  system 113.20-5(d) 

Grounding  of 111.60-20(d) 

In  hazardous  locations 11 1 .60-40 

Mounting  of 111.60-20(d) 

Penetration  of  walls  of 111.60-20(e) 

Shore  connection 111.60-26 

Size  of,  minimum 111.60-20(b) 

Boxes,  outlet,  and  fittings: 

Standard  for 111.60-20(f) 

Branch  circuits: 

Appliance.    See  Appliance  branch 
circuits 

Definition  of 110.15-85(n) 

Derived  from  auto-transformers.   111.50-l(b) 

Extending 111.60-15(f) 

For  general  alarm  bells 113.25-10(b) 

For  watertight  doors 111.65-30(d)(3) 

Lighting.     See    Lighting    branch 
circuit. 

Loads 111.50-20 

Location  of  overcurrent   devices 

in 111.50-l(f) 

Motor.    See  Motor  branch  circuit. 
Steering  gear.     See  Steering  gear. 

Bulkhead  deck: 

Definition  of 110.15-10 

Emergency  plant  located  above..   112.05-5(d) 
General    alarm    battery    located 
above 113.25-10(a)  (1) 

Bulkheads,  cable  penetrations  of 111.60-10(b)(4) 

Bus  bars: 

Arrangement  of 111.35-5(c) 

Current-carrying  capacity  of 111.35-5(b) 

Demand  load  for 111.35-5(a) 

Spacing  of 111.35-5(d) 

Through  feed  loads 111.50-l(e) 

Bushings,  cable 111.60-10(b)(4) 

Bus-tie  cables,  size  of 111.5O-20(a) 

Cable,  electric: 

Alternating-current,     installa- 
tion of 111.60-10(a)  (2), 

11 1.60- 10(b)  (3) 

Ambient  temperature  for Table  111.60-l(e) 

(l)(i) 

Applications 11 1.60-1  (d) 

Armor,  securing  of 111.60-15(c)(2) 

Banking  of.. Table  111.60-l(c) 

(l)(i) 

Behind  paneling 111.6(>-10(b)(9) 

Behind  sheathing... 111.60-10(b)(10) 

Bell  wire,  use  of 111.60-l(d)(7) 

Bends,  minimum  radii  of 111.60-10(b)(2) 

Bushings  at  penetration 111.60-15(c), 

111.6O-10(b)(4) 

Classes  of 11 1.60-1  (b)(1) 

Classes  of  by  type  of  insulation. .    111.60-l(b)(2) 
Classes  of  by  type  of  mechanical 

covering.. 111.60-l(b)(3) 

Closed  magnetic  paths  around 111.60-10(a)(2), 

111. GO- 10(b)  (3) 

Connections  to  terminal  parts 111.6()-15(c) 

111.35-5(c) 
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Cable  electric — Continued  Subpart  or  section 

Coistruction  of 11 1.60-1  (b) 

Continuous  throughout  length 111.60-10(a)(l), 

111.60-15(a) 

Current-carrying  capacity 111. 60- 1(e) 

Definition  of 110.15-15(a)(l) 

Demand  factor  for 111.50-20 

Designations 110. 15- 15(b) 

Ends,  sealing  of 111.60-10(b)(l) 

111.60-10(a)(l) 

Entering  boxes  or  fittings 111.60-15(c) 

Extending 111.60-15(f) 

Feeders,  location  of 111.60-10(b)(8) 

For  automatic  fire  detecting  and 

alarm  system 113.10-5 

For  emergency  loudspeaker  sys- 
tem  "_ 1 13.50-25(a) 

For  engine  order  telegraph 113.35-45(d) 

For  interior  communication   ap- 
paratus     11 1.60-1  (d)(5) 

For  manual  fire  alarm  system 113.15-5 

For  motion  picture  projectors 111.65-15(b) 

For  power  and  lighting  circuits 11 1.60-1  (d)(4) 

For  smoke  detector  system 113.70-5(b) 

For    sound     powered     telephone 

system 1 13.30-25(h) 

For  sprinkler  system 113.20-5(c) 

For  watertight  door  system 111.65-30(f) 

Generator,  in  bilges 111.60-10(b)(7) 

Grounding  of  metallic  covering..    111.60-10(a)(3), 

111.  60-10(a)(2), 
111.60-10(b)(5) 

In  battery  rooms 111.15-20 

In  cofferdams 111.60-10(b)(8), 

111.70 

In  corrosive  locations 111.60-l(d)(2) 

In  damp  or  wet  locations 11 1.60-1  (d)(1) 

In  dry  locations 11 1.60-1  (d)(3) 

In  hazardous  locations 111.60-40(b)(10), 

111.60-40(c)(8), 
111.60-40(d)(8), 
111.70 

In  multiple 11 1.60-1  (e)(2) 

In  oil  tanks 111.60-10(b)(8) 

In  parallel 11 1.60-1  (e)(2) 

In  pump  rooms 111.70-10(c)(3), 

111.70-90 
Inter-cabin  telephone  cable,   use 

of 111.60-l(d)(6) 

Interior     communication     cable, 

use  of 11 1.60-1  (d)(5) 

Installation  of 111.60-10 

In  vicinity  of  magnetic  compass.   11 1.50-1  (f) 

Marking  of 111.60-l(c) 

Mechanical  protection  of 11 1.55-5 (a)  (5), 

111.60-10(b)(6) 

Penetrations 11 1 .60-10(a)  (4), 

111.60-10(b)(4) 
Polarity    identification    of    con- 
ductors     1 1 1.50-1  (c) 

Portable.     See  Cord,  flexible. 

Power  and  fighting,  use  of 11 1.60-1  (d)(4) 

Propulsion,  splices  and  terminals.   111.60-10(a)(l) 

Single  conductor 111.60-10(a)(2), 

11 1.60-1 0(b)  (3) 

Size  required 1 11. 60-1  (g), 

111.50-20, 
111.65-15(b)(2) 

Special  purpose  cable 11 1.60-1  (h) 

Splicing  of 111.60-10(a)(l), 

111.60-15(d), 
111.60-15(a) 
Substitute  cable 11 1.60-1  (i) 


Cable  electric — Continued  Subpart  or  section 

Supports 111.60-10(b)  (2), 

111.60-10(a)(3), 
111.60-10(a)(l), 
111.60-10(a)(2) 

Symbols 110.15-15 

Temperature  limits  for 11 1.60-1  (f) 

Terms 110.15-15 

Testing  and  inspection  of 111.05-10(c)(3) 

Through  decks  and  bulkheads...    111.60-10(b)(4), 

111.60-10(b)(6) 

Transposing  of 111.60-10(a)(2), 

111.60-10(b)(3) 

Types  of  insulation 11 1.60-1  (b)(2) 

Types  of  mechanical  covering 111.60-l(b)(3) 

Uniform  size  throughout  length..   11 1.50-1  (e) 
Varnished-cambric,     rubber,     or 
asbestos-varnished-cambric 

minimum  wire  size 111 .60-1  (g) 

Canopies,  fixture 111.60-35(b) 

Carbon    dioxide    fire    extinguishing 
systems,     remote     stopping     of 

mechanical  ventilation 111.50-5(c) 

Carpenter  shop: 

Electrical  installation  in 111.60-40 

Hazardous  classification  of 111.60-40(a)(9) 

Cargo,  definition  of 111.70-5 

Cargo  vessel,  definition  of 110.15-190 

Carrying    capacity.     iSee    Current- 
carrying  capacity. 
Chart  room,  emergency  lighting  of.   112.05-10(b), 

112.15-l(g) 
Circuit: 

Battery,  engine  starting 111.  50- 20(c) (2) 

Branch.     See  Branch  circuit. 

Definition  of 110.15-85(j) 

Demand     factor.       See     Circuit 

loads  and  demand  factor. 
Derived  from  auto-transformers.   11 1.50-1  (b) 
Feeder.     <See  Feeder. 

Hull  return 1 1 1.50-20(e)  (2) , 

11 1.50-1  (a) 
Lighting    branch.     See    Lighting 

branch  circuit. 
Loads.     See    Circuit    loads    and 

demand  factor. 
Motor  branch.     See  Branch  cir- 
cuit, motor. 

Overcurrent  protection  of 111.55 

Vital,  segregation  of 111 .50-5  (a) 

1 11. 50-5  (b) 
Circuit  breaker  (s): 

Accessibility  and  grouping  of 11 1.60-25  (a)  (6) 

As  a  motor  controller 11 1 .45-35, 

111.45-l(b)(4) 
As   a   motor   controller  and  dis- 
connecting means 11 1.45-35, 

111.45-30(1) 
As  a  motor  disconnecting  means.   111.45-30 

As  a  switch 11 1 .60-25(a)  (7) 

Back-up 1 1 1.55-20(a) , 

111.55-20(b) 

Circuit  connections  to 111.35-10(c), 

111.60-25(a)(5) 

Construction  of 111.55-15(e), 

111.60-25(b)(l) 

Definition  of 110.15-185(b)(l) 

Door  interlocks 11 1 .45-40(c) 

Draw-out  type 111.35-15(b)(l), 

111.35-15(c)(l) 

Enclosure  of 111.55-10, 

111.60-25(a)(3) 
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Circuit  breaker  ( s )  —Continued  Subpart  or  section 

For  generator  protection 111.55-l(h), 

111.55-l(g) 

Grounding  of  enclosure 111.60-25(a)(8) 

In  grounded  conductors 111. 60-25 (a) ( 1 ) , 

11 1.55-1  (f), 
11 1.50-20  (a) 

In  hazardous  locations 11 1 .60-40 (b)  (2) , 

111.60-40(c)(l), 
111.60-40(d)(l), 
111.70 

In  pump  rooms 111.70-10(b)(2), 

111.70-90 

Inspection  of 111.05-10 

Interrupting  rating  of 111.55-15(e)(6), 

111.55-20 

In  ungrounded  conductors 111.55-l(d) 

Location  in  circuit 111.55-5(a) 

Location  on  vessel 111.60-25(a)(6), 

1 11. 55-5  (b) 

Marking  of 111.55-15(e)(5) 

Method  of  operation 111.55-15(e)(l) 

Mounted  on  switchboards 111.35-10(a), 

111.35-10(b), 
111.55-15(e)(7) 
Motor  controller,  over  600  volts.   111.45-35 

Mounting  of 111.55-15(e)(2) 

Nonautomatic   tripping  of,   defi- 
nition    110.15-185(b)(5) 

Nontamperable 1 11.55-15(e)  (4) 

On  panelboards 111.40-l(g) 

Rated   continuous   current,   defi- 
nition of 110.15-185(a)(3) 

Rated  interrupting  current,  defi- 
nition of 1 10.15-185(b)  (2) 

Rated    interrupting    current    re- 
quired    11 1 .55-20 

Rated  voltage  of,  definition 110.15-185(a)(4) 

Rating  of,  as  motor  disconnect,-    111.45-30 
Rating  or  setting: 

For  conductors 111.55-l(b) 

For  motor  branch  circuits 111.45-20 

For  motor  feeders 111.45-25 

For  steering  gear 111.45-20(h) 

Removal  from  front 111.55-15(e)(7) 

Reverse-power  tripping  of,   defi- 
nition    110.15-185(b)(3) 

Setting  of,  for  back-up  protection.   111.55-20(a) 

Standard  for... 110.10-l(c)(5), 

111.55-15(e)(6) 
Undervoltagc    tripping    of,    defi- 
nition     110.15-185(b)(4) 

Circuit  loads  and  demand  factor: 

Appliance  branch  circuits 111.50-20(c), 

11 1.55-1  (b)(7) 

Bus-tie  cables... 111.5O-20(a) 

Feeders,  galley. 111.50-20(a) 

Feeders,  lighting 111.50-20(a) 

Feeders,  motors 111..50-20(a) 

(icnerator  cables 111. 50- 20(a) 

Grounded  neutral  of  dual  voltage 

feeder 111 .50-20(a) 

Lighting  branch  circuit 111.5O-20(c) 

Motor  branch  circuit 111.50-20(b) 

Steering  gear Ill .50-5(d) 

Cla«8  A  insulation  - 11  l.()5-30(c) 

Class  B  insulation _    11 1.0.5- .'U)(d) 

Class  C  insulation 11  l.O.'i  :{0(c) 

Class  II  insulation 111.05  :',0(g) 

Class  (>  iiiHuiation ni.05-30(b) 

C/'lfaraiicc«,  clf^ctrical: 

For  lifeboat,  winch  components.       lll.()5  4()(f])(2; 
Vor  r((:i])l!i(:]c  outlc;ts  arifl  plugs  .     I  1  l.(iO  ;{()fl) 
For  snap  s  wit  fhcH  111. (JO  25(b)(3) 


Clearances,  electrical — Continued         Subpart  or  netion 

For  switchboards 111.35-25(a), 

111.35-5(d), 
111.35-l(b), 
111.35-10(a) 

For  terminal  blocks 111.60-15(e)(4) 

Coal  pulverizing  plant: 

Electrical  installation  for 111.60-40 

Hazardous  classification  of 11 1.60-40 (a)  (8) 

Coast  Guard  District  Commander, 

definition  of 110.15-20 

Coastwise,  definition  of 110.15-25 

Cocoa    fiber,     combustible    flyings 
from.     See  Flyings,  combustible. 
Cofiferdam  area: 

Definition  of 111.70-5(c) 

Electrical  installation  in 111.60-40,  111.70 

Hazardous  classification  of 111.60-40(a), 

111.70 
Combustible  liquid,  definition  of...   111.70-5(d) 

Commandant,  definition  of 110.15-30 

Commissary  equipment 111.65-50 

Communication  systems: 

Essential  under  temporary  emer- 
gency conditions 112.15-1(1) 

In  hazardous  locations 11 1.60-40 (b)(9), 

111.60-40(c)(7), 
111.6O-40(d)(7) 

Inspection  and  testing  of 111.05-10(c)(16) 

Sound  powered  telephones.  See 
Sound  powered  telephone  sys- 
tem. 
Telegraph,  engine  order.  See  En- 
gine order  telegraph. 
Voice  tubes.  See  Voice  tube  sys- 
tem. 

Wiring 113.05-10 

Compass,  gyro: 

Communication  for 113.30-5(b) 

Power  supply  for 112.15-5(n) 

Compass,  magnetic: 

Wiring  and  apparatus  in  vicinity 

of 111.50-l(f) 

Conductors 111.15-20 

Connected  load,  definition  of 110.15-85(a) 

Connectors: 

Cable  and  wire 111.60-15(f) 

Standard  for 111.60-15(f)(3) 

Contactor: 

Definition  of liai5-35(e) 

On  switchboards 11 1.35-10(b) 

Control  circuits,  motor: 

Accidental  grounds  on 111.45-10(c) 

Overcurrcnt  protection  of 111.45-10(b) 

Source  of  potential  for 111.45-10(d) 

Switching  of 111.45-10(e) 

Control  equipment  terms 110.15-35 

Controller,  electric: 

Basic  functions  of,  definition 110.15-35(b) 

Definition  of 110.15-35(a) 

Full  magnetic,  definition  of 110.15-35(d) 

Manual,  definition  of 110.15-35(c) 

Motor.     See  Motor  controller. 
Temperature   compensated   over- 
load relay 110.15-35(1) 

Cooking  (equipment,  electric 111.65-50(b) 

Cord,  flexible: 

Application  of.. 11  ].()0-5(l)) 

Conductor  size -    111 .60-5(d), 

111.5()-20(c) 

Construction  of 11 1.60- 5 (a) 

Current-carrying  capacity 111.60  5(c) 

Ocsignations --    1 10.15- 15(b)(2) 

For  hard  service ---    111.6()-5(b)(.3) 
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Cord,  flexible — Continued  Subpart  or  section 

For  motion-picture  projector 111.65-15(b)(4) 

In  damp  or  wet  locations 111.6(>-5(b) (1) 

In  dry  locations 111.60-5(b)(2) 

In  hazardous  locations 111.60-40(b)(7), 

11 1.60-40  (c)(8), 
111.60-40(d)(8), 
111.70 

Pull  at  terminals 111.60-5(f) 

Splices  in 111.60-5(e) 

Standard  for 110.10-l(e)(10), 

111.60-5(a) 
Corrosion-resistant  material : 

Definition  of 110.15-45 

Required  for  motor  controllers-  -    111.45-1(1) 

Required  for  parts 111.05-15(e) 

Required   for   receptacle    outlets 

and  plugs 111.60-30(k) 

Required    for    switchboard    and 

control-assembly  parts 111.35-l(f) 

Required  for  switches 111.60-25(b)  (4) 

Corrosion-resistant  finish: 

Definition  of 110.15-40 

Required  for  motor  controllers.  _    111.45-1(1) 

Required  for  parts 111.05-15(e) 

Required   for   receptacle    outlets 

and  plugs 111.60-30(k) 

Required    for    switchboard    and 

control-assembly  parts 111.35-l(f) 

Required  for  switches 111.60-25(b)  (4) 

Corrosive  locations,  definition  of 110.15-115(a) 

Cotton,    combustible   flyings   from. 

See  Flyings,  combustible. 
Couplings,  electric: 

Accessibility  for  repairs 111.30-l(b) 

Ambient  temperature  for 111.  10-30, 

111.30-l(e) 

Control  of 111.35-25(1) 

Enclosure  of lll.l(>-15(g), 

111.30-l(a) 

Excitation  of 111.10-10, 

111.30-l(c) 

Instruments  for 111.35-25(1) 

Insulation  of  windings 111.30-l(a) 

Nameplates  for 111.30-l(d) 

Overcurrent,  protection  of 111.35-25(1) 

Temperature  rise 111.10-30, 

111.30-1  (e) 

Ventilation  of 111.10-15(g), 

11 1.30-1  (a) 
Crew  mess  room,  emergency  lighting 

of 112.15-l(g) 

Crew    recreation    room    emergency 

lighting  of 112.15-l(g) 

Crew  spaces: 

Emergency   loudspeaker   system, 

coverage  of 113.50-5(a) 

Lighting  of 111.50-15(b)(l) 

Current-carrying  capacity: 

Demand,  for  circuits 111.50-20 

Of  cable 111.50-l(a), 

1 11. 60-1  (e) 

Of  fixture  wire 111.60-5(e) 

Of  portable  cords 111.60-5(c) 

Current  ratings 111.25-35(a) 

Dampers  in  ventilation  air  ducts. _.   111.10-15(g)(3) 
Damp  or  wet  locations,  definition  of.   110. 15-1 15(b) 

Decks,  cable  penetrations  of 111.60-10(b)(4) 

Definition  of  terms 110.15,  111.70-5 

Demand  factor.     See   Circuit  load 

and  demand  factor. 
Depth  sounder,  power  supply  for. .    112.15-5(o) 


Subpart  or  section 

Detecting,  fire.     See  Fire  detecting. 

Disconnecting  means: 

For  emergency  switchboard  bus 

tie 1 1 1.55-1  (h)  (4) 

For  fuses 11 1.55-10(c) 

For  generators 111.35-15(b)(l), 

111.35-15(c)(l) 

For  motors  and  controllers HI .45-30 

For  motor  and  controller  heater 

circuits 1 1 1.45-15 

For  motor-control  circuts 111.45-10(d) 

For  overcurrent  devices 111. 55- 10 (c) 

Type  of,  for  motors  and  control- 
lers     111.45-30(b) 

Disinfecting    agents,     combustible, 

storage  of 111.65-5 

Distribution: 

Circuits  in  vicinity  of  magnetic 

compass 11 1 .50-1  (f ) 

Connections    to    screw-shells    of 

lampholders 1 11.50-l(d) 

For  fire  alarm  system,  manual 113.15-5 

For  fire  detecting  and  alarm  sys- 
tem    113.10-5 

For  lighting  branch  circuit 111.50-15 

For  lighting  feeders 111.50-10 

Frequency  of,  standard 111.05-25(c) 

Fuel  oil  service  pumps 111.50-5(e) 

General  requirements 111.50-1 

Polarity    identification    of    con- 
ductors    111.50-l(c) 

Segregation  of  vital  circuits 111.50-5 

Ship's  service  power  circuits 111.50-5(d) 

Steering  gear  circuits 111.50-5(d) 

System  of 111.05-25(a) 

Through  feed  arrangements 111.50-l(e) 

Ventilation  systems 111. 50-5 (c) 

Voltage  of 111.05-25(b) 

Distributions    panels.     See    Panel- 
boards. 

Door: 

Interlocks,  group  control  panels.   111.45-40(c) 
Positioners  and  stops,  motor  con- 
trollers     111.45-l(j) 

Switchboard  hinged  panels 11 1.35-1  (c) 

Drainage: 

Of  pipe  for  cable  protection 111.60-10(b)(6) 

Of  totally  enclosed  lifeboat  winch 

equipment 1 11.65-40(c)  (6) 

Of  voice  tubes 113.30-15(e) 

Drawings: 

Number  of  copies  required 111.05-5(c) 

Procedure  for  submittal  of 111.05-5(b) 

Required  for  new  construction 1 11. 05-5  (d), 

111.65-40(g) 
Required  for  repairs  and  altera- 
tions    111.05-5(e), 

111.65-40(g) 

Drip-proof     equipment,     definition 

of 110.15-65(c) 

Drip-proof  machine,  definition  of..    110.15-175(i) 

Dry  cell,  definition  of 110. 15-50(b) 

Dry  locations,  definition  of 110.15-115(c) 

Dumbwaiters.     See  Elevators. 

Duty  cycle,  motors 111.25-15 

Edison-base       lampholders.         See 
Lampholders. 

Electric  air  heaters.     See  Heaters, 
air,  electric. 

Electric  clearances.    See  Clearances, 
electrical. 
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Subpart  or  section 

Electrical  supply,  nature  of 111.05-25 

Electrical  systems: 

General  considerations 111.05-15 

Means  for  ground  detection 111.05-15(g) 

Protection  of 111.55-25 

Short-circuit  current,  calcula- 
tion of 111.55-20(c) 

Electric  cable.     .See  Cable,  electric. 

Electric-Discharge  Lamp,  Stand- 
ard for  Accessory  Equipment 110.10-l(e)(ll) 

Electric  Engine  Order  Telegraph. 
.Sec  Engine  Order  Telegraph  Sys- 
tem, Electric  Type. 

Electric  lighting  fixture.  See  Light- 
ing fixtures  and  portable  lamps. 

Elevators,    Dumbwaiters,    and    Es- 

Safety  Code  for 110.10-l(g)(l) 

Special  requirements  for 111.65-20 

Standard  for  Elevator  Electric 
Contacts  and  Elevator  Hoist- 
way  Door  Interlocks 110.10-l(e)(12), 

111.65-20(b) 
Embarkation  deck: 

Definition  of 110.15-55 

Emergency  lighting  of 112.05-10(b), 

112.15-l(h) 
Emergency   loudspeaker  system, 

coverage  of 113.50-5(a), 

113.50-15(c) 
Emergency     Hghting     and     power 
system : 
Alternating-current       temporary 

source 112.40 

Automatic  system,  definition  of..   112.10-10 

Branch  circuits 11 1.50- 15(a)(1) 

Classification  of  systems 112.10 

Compartment  protection 112.05-5(e) 

Control  of  lights 1 12.05-10(a) 

112.05-10(b) 
Diesel  engine 112.20-10, 

112.50-1 

Diesel  starting  battery 112.50-1 

Distribution  panel 111.5O-10(d)(2), 

111.50-10(d)(3) 

Emergency  loads,  final 112.15-5 

Emergency  loads,  temporary 112.15-1 

Failure    of    power    from    normal 

source 1 12.20-5 

Final  source,  definition  of 112.10-20 

For  existing  vessels 112.90 

For  small  passenger  vessels 112.05-15 

General  requirements  for 112.05 

Generator _    111  .10-20, 

110.10-15, 

112.50-1 

Hydraulic  starting 112.50-l(b) 

Intent 1 12.05-1 

Limitation  on  cable  rune 112.05-5(f) 

Location  of  manual  control 1 12.35-5 

Location  of  plant  on  vessel 112.05-5(d) 

Location  at  switchboard 112.05-5(g), 

112.05-5(h) 
Manually  started  Hystem  loads..    112.15-15 

Manual  Hystcm,  definition 112.10-5 

Marking  of  emergency  lights H2.05-10(c) 

Nonemergency  loads  supplied 

from 11 2.05    I  (b) 

Operation  of  dual  Hource  Hystem.    1 12.20 

Operation  of  rnaiiiial  Hystem 112.35 

Operation  of  single  source  auto- 
matic HyHtem 1 12.25, 

1 1 2.30 


Emergency  lighting,  etc. — Con.  Subpart  or  section 

Panel  distribution 111.50-10(d)(2), 

111.50-10(d)(3) 
Single  automatically-started 

source  loads 112.15-10, 

112.20 

Source  of  supply 112.05-5 

Storage  battery,  capacity  of 112.55-15 

Storage  battery,  charging  of 112.55-10 

Storage  battery,  general  require- 
ments   1 12.55-1 

Storage  battery,  indication  of 

discharge 1 12.45-1  (a) 

Storage  battery,  maximum 

initial  voltage 112.55-5 

Temporary  source,  definition  of-.  112.10-15 

Test  switch 112.45-5 

Type  of  system  required 112.05-1, 

112.05-5, 
112.05-15 

Visible  running  indicator 112.45-1 

Emergency  lighting  feeders.     See 

Lighting  feeders. 
Emergency  lights: 

Continuous  lighting  of 112.05-10 

Inspection  of 111.05-10(c)(12) 

Marking  of 112.05-10(c) 

Emergency  loudspeaker  system: 
Electric  cable,  distribution  of 

runs 113.50-20 

Electric  cable,  type  of 113.50-25 

Existing  vessel  requirements 113.50-90 

General  requirements  for 113.50-5 

Inspection  and  testing  of 113.50-30, 

111.05-10(c)(14) 

Location  of  loudspeakers 113.50-15 

Operation  of 113.50-35 

Power  supply  for 112.15-l(k), 

113.50-10 
Emergency  power  room,  emergency 

Hghting  of 1 12. 15-l(g) 

Emergency  squad: 

Definition  of 110.15-60 

Equipment  locker,  communica- 
tion for 113.30-5(d) 

Emergency  switch  for  lifeboat 

winches 11 1 .65-40 

Enclosed,  definition  of 110.15-65(a) 

Enclosed  self-ventilated  machine, 

definition  of 110.15-175(c) 

Enclosed  separately  ventilated 

machine,  definition  of 110.15-175(d) 

Enclosed  spaces,  tank  vessels 111. 70 

Enclosure  and  protection: 

General  requirements 111.05-15 

Of  current-carrying  parts 111.50-l(a) 

Of  electrical  equipment 111.05-15(a) 

Of  electrical  equipment  exposed 

to  weather... 111.05-15(d) 

Of  electric  couplings 11 1.30-1  (a) 

Of  generators 1 1 1.05-15(b), 

111.10-15(g) 
Of  lifeboat  winch  auxiliary  equip- 
ment   111.65-40(d)(l) 

Of  motors 111.05-15(b), 

111.25-30 

Of  motor  controllers 111.45-1(1) 

Of  switchboards 11 1.35-1  (c) 

Engines  order  telegraph  system: 

I'vleclric  tyj)c,  application  of 113.35-55 

lOlectric  type,  audibh^  KignalH 113.35-40(e) 

JOlectric    type,    construction   and 

installation  of. 113.35-45 
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Engine  order,  etc. — Continued  Subpart  or  section 
Electric  type,  dial  illumination..    113.35-40(f) 
Electric    type,    general    require- 
ments    113.35-40 

Electric  type,  method  of  opera- 
tion    113.35-50 

Electric      type,      power     failure 

alarm 113735-45(6) 

Engine  gong  type,  application  of.  113.35-15 
Engine    gong    type,    general    re- 
quirements     1 13.35-10 

Existing  vessel  requirements 113.35-90 

General  requirements  for 1 13.35-5 

Mechanical  type,  application  of._  113.35-35 
Mechanical  type,  audible  signals.   113.35-20(e) 
Mechanical     type,     construction 

and  installation  of 113.35-25 

Mechanical   type,    dial  illumina- 
tion    113.35-20(f) 

Mechanical     type,     general     re- 
quirements    1 13.35-20 

Mechanical     type,     method     of 

operation 113.35-30 

Engine  room: 

Communication  required 113.30-5(a) 

Emergency  Ughting  of 11 2. 15-1  (c) 

Lighting  of 111.50-10(b), 

111.50-15, 
111.50-15(b)(l) 

Engine  starting  circuit 111.50-20(e)(2) 

Equivalent: 

Conditions  under  which  equiva- 
lents may  be  used 110.20-1 

Definition  of 110.15-70 

Escalators.     See   Elevators,   dumb- 
waiters, and  escalators 
Escape  trunks,  emergency  lighting 

of 112.15-l(d) 

Excelsior,  combustible  flyings  from. 
See  Flyings,  combustible. 

Excitation,  propulsion lll.lO-lO(b) 

Exciter,  generator 111.10-10 

Existing  installations  and  systems: 

Electric  air  heaters 111.65-45(c) 

Electrical  system  and  equipment 

general 111.90 

Emergency    lighting    and    power 

systems 112.90 

Emergency  loudspeaker  systems.   113.50-90 

Engine  order  telegraphs 113.35-90 

Fire-detecting  and  alarm  systems.  113. 10-90 
Fire-screen-door      holding      and 

release  systems 111.65-35(e) 

General  alarm  systems 113.25-90 

Manual  fire-alarm  systems 113.15-90 

Navigation  lights 113.55-90 

On  tank  vessels 111.70-90 

Refrigerated    spaces    alarm    sys- 
tems    113.45-90 

Rudder  angle  indicator  systems. .   113.40-90 

Signaling  lights 1 13.60-90 

Smoke-detector  systems 113.70-90 

Sound-powered     telephone     sys- 
tems.    113.30-90 

Sprinkler-alarm  systems 113.20-90 

Voice-tube  systems 113.30-90 

Watertight-door  systems 111  .65-30(g) 

Whistle  operators 113.65-90 

Exit  lights: 

Construction  of 11 1.50-1 5(d)  (2) 

Inspection  of 111.0.5-10(c)(121) 

Required 111  .50-15(d)(l), 

112.15-l(e) 


Explosion -proof  equipment:  Subpart  or  section 

Definition  of 110.15-65(e), 

111.60-40(a)(2) 

Minimize  need  for 111.60-40(a)(4) 

On  tank  vessels 111.70 

Requirements  for 111 .60-40(b) 

Explosion-proof     machine,     defini- 
tion of 110.15-175(j), 

111.60-40(a)(2) 
Feeder  (s) : 

Definition  of 110.15-85(k) 

Extending 111  .60-1 5(f) 

For  general-alarm  system 113.25-10(b) 

For  watertight  doors 111.65-30(d)(2) 

Lighting.     See  Lighting  feeders. 

Motor,  demand  factor 111 .50-20(a) 

Motor,  overcurrent  protection  of.   111.45-25, 

111.45-35(c), 
11 1.55-1  (b)(5) 

Power,  definition  of 110.1 5-85  (m) 

Segregation  of  vital  feeders 111.50-5 

Ventilation  systems 111.50-5(c) 

Ferry,  definition  of 110.15-75 

Fibers,  easily  combustible,  handling 
areas  for: 

Electrical  installation  in 111 .60-40 

Hazardous  classification  of 111  .60-40(a)  (8) 

Fire  alarm  system,  manual: 

Existing  vessel  requirements 113.15-90 

General  requirements  for 113.1 5-5 

Inspection  and  testing  of 111.05-10(c)(15), 

11 1.05-1 0(d)  (2) 
Fire   detecting  and  alarm  system, 
automatic: 

Existing  vessel  requirements 113.10-90 

General  requirements  for 113.10-5 

Inspection  and  testing  of 111.05-10(c)(15), 

11 1.05-1 0(d)  (2) 
Fire  extinguishing  system  for  pro- 
pulsion equipment 111.10-15(h) 

Fire  pumps,  emergency,  source  of 

power  for 112.15-5(f) 

Fire  screen  door  holding  and  release 
system: 

Source  of  power  for 11 1.65-35 (d)(6), 

112.15-1(1) 

Special  requirements  for 111.65-35 

Fixture    wire.     See    Wire,    electric, 
fixture. 

Fixtures,  lighting 11 1 .60-35 

Flash  point: 

Definition  of 110.15-80, 

111.70-5(e) 
Of  fuel  for  emergency  diesel  gen- 
erator    112.50-1  (a) 

Flexible  cord.     See  Cord,  flexible. 
Floodlights,  lifeboat.     See  Lifeboat 

floodlights. 
Flourescent.     See  Electric  discharge. 
Flyings,  combustible,  handling  areas 
for: 

Electrical  installations  in 111.60-40 

Hazardous  classification  of 111.60-40(a)(8) 

Freeboard  deck: 

Emergency  plant  located  above..    112.05-5(d) 
General    alarm    battery    located 

above 113.25-10(a)(l) 

Frequency: 

Meter  required 1 1 1 .35-1 5(c)  (7) 

.Standard 1 1 1 .05-25(c) 

Frequency  meter: 

Definition  of 110.15-100(d) 

Required 11 1.35-1 5(c)  (7) 
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Fuel-oil  service  pumps,  remote  con-      Subpart  or  section 

trol  of 111.50-5(e) 

Fuse(s) : 

Accessibility  of 111. 55-1 0(a) 

Accessible  from  front  of  switch- 
boards    111.35-10(a) 

Cartridge  type_ 11 1.55-1 5(c) 

Construction  of 111.55-15 

Current  limiting 111.55-20(a)(l) 

Current  rating  of,  definition 110.15-185(c)(3) 

Definition  of 110.15-185(c)(l) 

Disconnection  of 111.55-10(c) 

Enclosure  of 111.55-10 

For  generator  protection 111.55-l(g) 

For  motors 111.45-5(1) 

For  steering  gear  branch  circuits.   Ill  .45-20(h)  (4) 

In  grounded  conductor 111.45-5(1), 

1 11. 55-1  (f) 

In  hazardous  locations 111.15-5(a), 

111.60-40(b)(2), 
111.60-40(c)(l), 
111.60-40(d)(l), 
111.70 

Inspection  of 111 .05-1 0 

Interrupting  rating  required 111  .55-20 

Location  in  circuit 111.55-5(a) 

Location  on  vessel 111.55-5(b) 

Marking  of 111.55-15(d) 

On  panelboards 111.40 

On  switchboards 111.35-10(a) 

Plug  fuse,  edison-base  type 111.55-15(a) 

Plug  fuse,  type  S 111.55-15(b) 

Rating  of  for  conductors 111 .45-20, 

1 11. 55-1 (b) 
Rating    of    for    lighting    branch 

circuits 111.50-20(c) 

Rating  of  for  motor  branch  cir- 
cuits      111  .45-20 

Rating  of  for  motor  feeders 111 .45-25 

Rating  of  for  motor  protection. _   111.45-5 

Renewable  link  fuses 11 1.55-1 5(a) 

Standard  for 1 1 0.1 0-1  (e) (3), 

11 1.55-1 5(d) 

Types  prohibited 111 .55-1 5(a) 

Voltage  rating  of,  definition 110.15-185(c)(2) 

Galley,  emergency  lighting  of 1 12.15-1  (g) 

Galley  equipment 111 .65-50 

Gas  free,  definition  of 111  .70-5(f) 

Gasoline   in   self-propelled   vehicles 

being  transported 111 .65-1 0 

General  alarm  system: 

Bells,  location  of 113.25-10(c) 

BelLs,  type  of 113.25-15(c) 

Contact  maker 113.25-15(b), 

113.25-20(b), 
113.25-20(c) 

Distribution  of 113.25-1 0(b) 

Electric    cable    and    distribution 

fitting  for ._.    113.25-15(d) 

For  barges _.    113.25-25(a), 

113.25-30 

P'or  existing  vessels 11 3.25-90 

General  rt^quirement  for 1 13.25- 1 

Inspection  and  testing  of 11  l.()5-10(c)(13) 

Marking  of  cquiprrujiit.. 113.25  20 

Overcurrcnt  protection. .  1 13.25   10, 

I  13.25    15 

Power  supply  for 1 13.25    l()(a) 

113.25    15(a) 
Gen'rra!  iiw;  switch.     See  .Switch. 
GetuTatorfH): 

Alarm,  neutral  overciirrent 111.55   l(li)(I) 

Arribi»ii»  tcmpenitiire. 111.10  30 

Arnincl<r  HhiiiitH,  locution  of 111  .55   I  (g)  (2) 


Generators — Continued  Subpart  or  section 

Cables,  in  bilges 111.60-10(b)(7) 

Cables,  size  of 111.50-20(a) 

Circuit  breaker 111.55-l(h) 

Circuit  breaker  as  backup 111.55-20(b) 

Circulating  currents 111.10-15(b) 

Connections 1 1 1.35-10(c) 

Construction  of 111.10-15 

Emergency  diesel-engine-driven..  111.10-15(j), 

111.10-20, 
112.50-1 

Equahzer  bus 111.55-l(h)(2) 

Excitation  of 111.10-10 

Field  switch 111.35-15(c)(9) 

Fire  extinguishing 111.10-15(h) 

Heaters  for 111.10-15(c) 

Indicating  instruments  for 111.35-15 

In  hazardous  locations 111.60-40(b)(4), 

11 1.60-40  (c)(3), 
11 1.60-40  (d)(3) 

Insulation,  dielectric  strength  of.  111.10-35 

Insulation  of  windings 111.10^15(i) 

Lubrication 111.10-15(j), 

112.50-1 
Moisture    condensation    preven- 
tion   1 1 1. 10-15(c) 

Nameplates 1 11.10-15(e) 

Neutral,  grounding  of,  at  emer- 
gency switchboard 111.55-l(h)(4) 

Neutral,   grounding  of,   at   main 

switchboard 11 1.55-1  (h)(3) 

Neutral,  overcurrent  alarm 111.55-l(h)(l) 

Number    required    and    size    for 

ships'  service lll.lO-l(b) 

Number  required  for  propulsion..  lll.lO-l(a) 

Overcvirrent  protection  of 11 1.55-1  (g), 

111.55-l(h) 

Parallel  operation 111.10-25 

Prime  movers  for 111.10-5 

Protection  of 111.10-15(g) 

Reverse    current   or   power   pro- 
tection   11 1.55-1  (g)(2) 

Short-circuit  current,  calculation 

of 111.55-20(c) 

Temperature  detectors 111.10-15(f) 

Temperature  rise 111.10-30 

Terminal  arrangement 111.10-15(d) 

Tests 111.05-10(c)(4), 

111.10-40 

Three-wire,  circuit  breaker  for 111.55-l(h)(l) 

Ventilation 11 1.10- 15(g) 

Voltage  regulations 1 1 1.10-20, 

111.35-15(c) 
Grade: 

Combustible  liquid 111.70-5(d) 

Flammable  liquid... 111.70-5(g) 

Grain,  bulk,  handling     areas  for: 

Electrical  installation  in 111.60-40 

Hazardous  classification  of 11 1.60- 40(a) (7) 

Great  Lakes,  definition  of 110.15-90 

Ground,  definition  of 1 10. 15-85(d) 

Ground  current,  definition  of 110. 15- 85(g) 

Grounded,  definition  of ...  110. 15- 85(e) 

(Jrounded  conductor: 

Demand  load  for 11 1.50- 20(a) 

I']in(Tg(Micy  switchboard  bus-tie.^  1 11.55-1  (h)(4) 

Opcwiing  of  by  motor  controller  1 11.45-1  (d) 

Overcurrcnt-  protection  of-  111.55-l(f), 

11  1.55 -1(a). 
11 1.50- 20(a) 

Switching  of 1 1 1  .()0-25(a) 

Ground  inflication  (detection): 

Definition  of 1 1 10. 15  85(i) 

For  electric  propulsion 1 11.35  25(,i) 
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Ground  indication  (detection) — Con.    Subpart  or  section 

Means  required 111.05-15(g) 

Located  on  dc  switchboard 11 1.35-15(5)  (7) 

Located  on  ac  switchboard 111.35-15(c)(12) 

Grounding: 

Inspection  and  testing  for 111.05-10(c)(l) 

Of  cable  metallic  covering 111.60-10(a)(2). 

111.60-10(aH3), 
111.60-10(b)(5) 
Of  dual-voltage  ac  generator  neu- 
tral     111.  55-l(i)(2) 

Of  equipment  in  hazardous  loca- 
tions    1 1 1.60-40(b)  (7) , 

111.60- 40(c)(6), 
11 1.60- 40(c)  (8), 
111.60- 40(d)  (6) 

Of  motor  controllers 111.45-l(k) 

Of  outlet  boxes 111.60-20(d) 

Of  permanent  equipment 111.05-15(f) 

Of  portable  equipment 111.60-30(a) 

Of  standing  rigging 111.60-10(b)(12) 

Of    switch    and    circuit    breaker 

enclosure 1 1 1.60-25(a)  (8) 

Of   switchboard    mounted   appa- 
ratus     1 1 1 .35- 1  (j ) 

111.35-25(f) 
Of     dual-voltage     dc     generator 

neutral 1 1 1 .  15- 1  (h)  (3) 

Grounded-return  circuit,  definition.    110.15-85(f) 
Group    control   panels,    special   re- 
quirements for 111.45-40 

Gyro  compass.     See  Compass,  gyro. 
Hazardous  locations: 

Avoidance   of   locating   electrical 

equipment  in 111.60-40(a), 

111.70 

Classes  and  Groups  of 111.  60-40(a) 

Wiring  methods  and  materials  in.   111.60-40, 

111.70 

Headquarters,  definition  of 110.15-95 

Heater(s) : 

Circuits  for,  motor  and  controller.   111.45-15 

For  motors  and  generators 111.10-15(c) 

Heaters,  air,  electric,  special  require- 
ments for 111.65-45 

Hemp,    combustible    fiyings    from. 

See  Flyings,  combustible. 
Henequen,  combustible  flyings  from. 
See  Flyings,  combustible. 

Hookup  wire  application 1 11. 60-5 (h) 

Hookup  wire  for  communication  and 

alarm  systems 113.05-10 

Hospital  operating  rooms.     See  Op- 
erating rooms,  hospital. 

Hull  return  circuits 11 1.50- 1(a) 

Impedance  coils  in  hazardous  loca- 
tions    111.6(>-40(b)(3), 

111.60- 40(d)(2). 
Indicating     instruments.     See     In- 
struments. 

Indicator  light  circuits,  motor 111.45-10 

Inspection.     See    Testing    and    In- 
spection. 

Inspector,  definition  of 110.15-120 

Instruments: 

Definition  of 110.15-100(a) 

In  hazardous  locations 111.60-40(b)  (1) 

Indicating,  definition  of 110.15-100(b) 

Required  for  emergency  battery 

charger 1 12.55-10 

Required  for  switchboards 111.35-25(f), 

111.35-15 

Shunt,  definition  of 110.15-100(h) 

Insulating  materials,  classes  of 111.05-30 


Subpart  or  section 

Insulation  resistance,  testing  of 111.05-10(c)(17), 

111.05-10(c)(17) 

Insulation  of  splices 11 1.60-1 5(d) 

International  voyage,  definition  of.  110.15-105 

Isle,  combustible  flying  from.    See 
Flyings,  combustible. 

Isolating  switch.     See  Switch,   iso- 
lating. 

Junction    box.     See    Boxes,    junc- 
tions, outlet,  or  connection. 

Jute,     combustible     flyings     from. 
See  Flyings,  combustible. 

Kapok,    combustible    flyings    from. 
See  Flyings,  combustible. 

Knife,  switch.     See  Switch,  knife. 

Lakes,  bays,  and  sounds,  definition 

of 110.15-110 

Lampholder : 

For  portable  lamps  in  hazardous 

locations 111 .60-40 

Polarity  of  screw  shells 111 .50-1  (d) 

Requirements  for 111 .60-35 

Standard  for,  Edison -base  type..  1.1 0.1 0-1  (e)(7) 
Standard  for,  Electric-Discharge- 
Lamp  Accessory  Equipment 110.10-l(e)(ll) 

Lamp,  oil,  storage  room  or  locker: 

Electrical  installation  in 111 .60-40 

Hazardous  classification  of 111.60-40(a)(6) 

Lamps,    portable.        See    Lighting 
fixtures  and  portable  lamps. 

Large   Air   Circuit  Breaker  Stand- 
ard   110.10-l(c)(2) 

Lifeboat  floodlights: 

Arrangement  of 111.50-15(e)(2), 

111.50-15(a)(3), 

Construction  of 11 1.50-1 5(e)  (2) 

Control  of 112.05-10(b) 

Emergency  supply  for 112.05-1 0(b), 

112.15-5(c), 
111.50-10(d)(3), 

Required 11 1.50-15(e)  (1) 

Wiring  of 111.50-15(e)(2) 

Lifeboat  winches: 

Special  requirements  for 111 .65-40 

Wiring  of 111.65-40(f) 

Lighting  branch  circuits: 

Definition  of 110.15-85(p) 

Emergency  source  of  supply 112.05-5 

Fixture    wire,    overcurrent    pro- 
tection of 111.50-20(c)(l) 

For  lifeboat  floodlights 1 1 1 .  50-1 5  (a)  (3) 

For  machinery  spaces 11 1.50-1 5(a)  (2) 

For  passageways,  public  spaces, 

etc 111.50-15(a)(l) 

For  signaling  lamps 11 1.50-1 5  (a)  (4) 

Low  voltage  systems 111 .50-20(e) 

Minimum  wire  size  for 111.50-20(c)(l), 

111.50-20(c)(3), 
111.50-20(c)(4), 
111.50-20(e) 

Multi-lamp  fixtures 1 1 1 .50-20(c)  (5) 

Overcurrent  protection  of 111  .55-1  (b)  (8) 

Polyphase    circuit,    limitation    in 

use  of 111.50-20(c)(5) 

Receptacle  outlets 111.50-15(f) 

Standard  voltage  of 111  .05-25(b) 

15-ampere  circuit 111.50-20(c)(2) 

20-ampere  circuit 1 1 1 .50-20(c)  (3) 

30-ampere  circuit 1 1 1 .50-20(c)  (4) 

Lighting  feeders: 

Arrangement  of,  general 11 1.50-1 0(a) 

Definition  of 110.15-85(1) 

Demand  load  for 111.50-20(a) 
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Lighting  feeders — Continued 

For  cargo  spaces 

For  emergency  lighting 

For  machinery  spaces 

Lighting,  general  requirements  for: 

Artificial 

Berth  lights 

Crew  spaces  and  work  spaces 

Exit  lights 

Lifeboat  floodlights 

Pilot  ladders 

Washrooms,  toilets,  etc 

Lighting  fixtures  and  portable  lamps: 
Adjacent     to     combustible     ma- 
terials  

Ambient  temperature  for 

Arc  lamps,  use  of 

Berth  lights 

Canopies 

Construction  of 

Exit  lights 

General  requirements  for 

Globes,  protection  of 

Grounding  of 

Guards  for 


In  damp  or  wet  locations. 
In  hazardous  locations 


In  locations  exposed  to  the 
weather 

In  motion  picture  projection 
room 

In  tank  vessel  pump  rooms,  etc.. 

Lampholders 

Lamps,  table,  desk,  or  floor,  secur- 
ing of . . 

Lifeboat  floodlights 

Mounting  of 

Standard  for 

Temperature!  rise  of.... 

Us<;cl  as  connection  box 

Voltage  for,  maximum 

Wiring  of.. , 


Wiring  space 

lyaotr-rn,  i;attcry  operated 

Lighting  outlet,  rlrfinition  of 

Lighting,  Ktandard  voltage  for 

LightH.  signaling ._ 

Limit  HwitehcH  for  lifeboat  winches. 

Litriititt i(MiH  of  [>orci'liiiii  iiw. .  _ 

]jU\\ii-fii-i\  Flammable  gUH,  dcfinit  joti 
of 


Subpart  or  section 
11. 50-1 0(c) 
11. 50-1 0(a), 
11. 50-1 0(b), 
11.50-10(d), 
11. 50-1 0(b) 

11.5(>-15(b)(3) 

11.50-15(b)(4) 

11.50-15(b)(l) 

11.50-15(d) 

11.50-15(e) 

11.50-15(g) 

11.50-15(b)(2) 


11.60-35 

11.60-35 

11. 60-35  (a)  (2) 

11.50-15(0) 

11.6(>-35(b) 

11.50-15(d), 

11.50-15(0), 

11.50-15(e), 

11.60-35(a)(5) 

11.50-15(d) 

11.50-15(0), 

11.50-15(d), 

11.50-15(e), 

11.60-35(a) 

11.60-35 

11.60-35(0) 

11.6(>-35(b), 

11.60-40(b)(5), 

11.60-40(0)  (5), 

11.60-40(d)(5), 

11.65-15(b)(5) 

11.60-35(b) 

11.60-40(b)(5), 

11.60-40(0)  (5), 

11.60-40(d)(5), 

11.70 

11.60-35(b) 

11. 65-1 5(a) 

11.70 

11.60-35 

11.60-35 
11.50-15(c) 
11.50-15(0), 
11.50-15(d), 
11.50-15(6), 
11.60-35 
10. 10-1  (e)(8) 
1 1 .60-35 
11.60-35 
11.05-25(b) 
11.50-15(0), 
11. .^-^^(d), 
11. .50- 15(e), 
11. 60-5  (c), 
11.60-35 
1 1  .()0-35 
r2.05-10(a) 
85(h) 
25(b) 


10.15 
1 1 .05 
13.60 
1 1 .65 
I  I  .f(5 


40 
15 


1  I  1,70  5(h) 


Subpart  or  teetion 

Load  factor,  definition  of 110.15-85(b) 

iSee  also  Circuit  load  and  demand 
factor. 

Location  (s): 

Corrosive,  definition  of 110.1.5-115(a) 

Damp  or  wet,  definition  of 110.15-115(b) 

Dry,  definition  of 110.15-115(c) 

In  sight  from  controller,   defini- 
tion     1 1 1.45-30(n) 

Locking: 

Devices  on  switchboard  nuts  and 

connections 1 1 1.35-5(c) 

Of  motor  disconnect  switches 11 1.45-1  (e)(1), 

111.45-30(n) 
Of  panelboards 111.40-l(o) 

Loran,  source  of  power  for 112.15-5(1) 

Loudspeaker     system,     emergency. 
See       Emergency       loudspeaker 
system. 

Low  voltage  release: 

Definition  of 110.15-185(d)(9) 

For  motor  controllers 11 1.45-1  (n) 

Motor  loads,  limitation  of 11 1.45-1  (n) 

Low  voltage  protection: 

Definition  of 110.15-185(d)(8) 

For  motor  controllers 11 1.45-1  (n) 

Low  voltage  system 111.50-20(e) 

Lubrication  of  generators 111.10-15(j) 

Lugs,  cable 111.35-5(o), 

111.60-15(e) 

Machinery,  electrical,  rotating,  test- 
ing, and  inspection  of 111.05-10(o)(5), 

111.05-10(d)(3) 

Machinery  spaces,  emergency  light- 
ing of 1 12.15-1  (c) 

Magnet,  fire  screen  door 111 .65-35 

Magnetic  compass,   apparatus  and 

wiring  in  vicinity  of 11 1.50- 1(f) 

Manual  controller.  See  Motor  con- 
troller, manually  operated. 

Marine  Inspector,  definition  of 110.15-120 

Marking: 

Of  circuit  breakers 111.55-15(e)(5) 

Of  electric  cable 111.60-l(c) 

Of  emergency  lighting  fixtures 112.05-10(c) 

Of  fuses.  -  -  -" 1 1 1.55-15(d) 

Of    general    alarm    svstem    com- 
ponents  1 113.25-15(b)(4), 

113.25-20 
Of  snap  switches 11 1.60-25 (b)(3) 

Master  switch.     See  Switch,  master. 

Mechanical  engine  order  telegraph. 
See  Engine  order  telegraph  sys- 
tem, mechanical  type. 

Meters.     See  Instruments. 

Morse   light.     See   Signaling   light. 

Moss,  Spanish,  combustible  flyings 
from.     See  Flyings,  combustible. 

Motion  picture  projector  equip- 
ment  111  .65-1 5 

Motor(s) : 

Ambient  temperature  for 111  .25-10(a) 

Branch-circuit    overcurrent    pro- 
tection   111  .4,5-20 

Circulating  currents _.    11 1.10-15(b), 

11 1.2.5- 1  (a) 

Code  letter, Ill  .2.5-5(b)  (S; 

Construction  of 111.10   15, 

111.2.5-1  (a) 
('ontrol  circuit.^,  ovi^rourrent  pro- 
tection of 111.45-10(b) 

(Current  rating  of - Ill  .25-35(a) 
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Motor  ( S )  — Continued  Subpart  or  section 

Duty  cycle 111.25-15(a) 

Enclosure  and  protection  of 111.10-15(g), 

11 1.25-1  (a), 
111.25-30 
Feeders,    overcurrent    protection 

of 111.45-25 

Fire  extinguishing 111.10-15(h), 

11 1.25-1  (a) 

For  below  deck  use 111  .25-30(d) 

For  hazardous  locations 111.25-30(e), 

111.60-40,  111.70 

For  lifeboat  winches 111.65-40(d)(3) 

For  pumps 111.25-30(b) 

For  weather  deck  use 111.25-30(c) 

Heater  circuits,  disconnecting  of.   111.45-15 

Heaters  for 111.10-15(c), 

11 1.25-1  (a) 
Insulation,  dielectric  strength  of_    111.25-20 

Insulation  of  windings 111.10-15(1), 

11 1.25-1  (a) 

Lubrication  of 111.10-15(j) 

11 1.25-1  (a) 
Moisture    condensation    preven- 
tion    111.10-15(c) 

Nameplate 111.25-5 

Overcurrent  protection  by  devices 

other  than  fuses 111.45-5(j) 

Overcurrent  protection  by  fuses.    111.45-5(i) 

Overcurrent  protection  of 111 .45-5 

Overcurrent  protection,  rating  or 

setting  of 111.45-5(b), 

111.45-5(c), 
111.45-5(d), 
1 11. 45-5  (e), 
111.45-5(f), 
111.45-5(g), 
111.45-5(h), 
1 11. 45-5  (p), 
111.45-20(b) 
Steering  gear,  overcurrent  pro- 
tection of 111.45-5(p) 

Steering  gear,  pilot  light 111  .45-5(p) 

Temperature  detectors 11 1.1 0-1 5(f), 

11 1.25-1  (a) 

Temperature  rise 111 .25-1 0(a) 

Terminal  arrangement 11 1.25-1  (a), 

111.25-25 

Motorboat,  definition  of 110.15-125 

Motor  branch  circuit(s) : 

Cable  size  for,  individual  motors.   Ill  .50-20(b)  (2) , 
Table  111.45-20(b3) 

Cable  size  for,  minimum 111.50-20(b)(l) 

Cable  size  for  multispeed  motors.   111.50-20(b)(5) 

Cable  size  for,  several  motors 11 1.50-20 (b)(4) 

Cable  size  for,  wound  rotor  sec- 
ondary      1 1 1 .50-20(b)  (3) 

Definition  of 110.15-85(o) 

For  watertight  doors 11 1.65-30 (d)(3) 

General  requirements  for 111.45-20(c) 

Overcurrent  device  as  disconnect.    111.45-30(c) 

Overcurrent  protection  of 111.45-20^b), 

111. 4.5- 20(c), 
111.45-35(c), 
Tables  111.45-20  (bl) 
to  (b3) 

Several  .notors  on 11 1.45- 20(c) 

Motor-circuit   switch.     iSee  Switch, 

motor-circuit. 
Motor  controller(s) : 

Accessibilitv  for  repairs 11 1.45- Km). 

11 1.45- 46(d) 
Accidental  grounds  in  remote  con- 
trol circuits 111.45-10(c) 


Motor  controller  (s) — Continued  Subpart  or  section 

As  motor  running  protection 111.45-5(1) 

Auto-starters 1 10. 15-35(g) , 

111.45-l(p) 

Construction  of 110. 10-1  (e)(4). 

111.45-1(1), 
111.45-40(b) 

Disconnecting  means 111.45-30 

Door  interlocks 111.45-40(c) 

Door  mounted  equipment 111.45-l(j) 

Door  positioners  and  stops 111.45-l(j) 

Enclosure  of 111.45-1(1), 

For  adjustable-speed  motors 11 1.45-1  (g) 

For  lifeboat  winches 111.65-40 

For  submersible  bilge  pumps 111.65-25(b)(5) 

General  requirements  for 111.45-1 

Grounding  of 111.45-l(k) 

Group  control  panels 111.45-40 

Heater  circuits 111.45-15 

In  hazardous  locations 111.60-40(b)(2), 

111.60-40(c)(l), 
111.60-40(d)(l), 
111.70 
Location  with  relation  to  motor 

and  driven  machinery 111.45-l(e), 

111.65-25(b)(5) 

Low  voltage  protection 111.45-l(n) 

Low  voltage  release 111.45-l(n) 

Low  voltage  release  loads,  limita- 
tion of 111.45-l(n) 

Manually  operated 110.15-35(c), 

111.45-l(o), 
111.45-l(p) 

Nameplates  for 11 1.45-1  (q), 

111.45- 40(e) 

Number  of  motors  served  by 11 1.45- 1(f) 

Number  of  poles  required 111.45-l(c) 

Opening  of  grounded  conductor..   11 1.45-1  (d) 

Over  600  volts 111.45-35 

Overcurrent  protection,  motor 111.45-5 

Rating  of 111.45-l(b) 

Remote  control,  electrical  inter- 
lock and  indicator  circuits 111.45-10 

Speed  limiting  types  required 111.45-l(h) 

Standard  for  Industrial   Control 

Equipment 1 1 1 .  10-1  (e)  (4) , 

111.45-1(1) 

Suitability  for  application 111.45-l(a) 

Testing  and  inspection  of 111.05-10(c)(7) 

Wiring  diagram  of 111.45-l(q) 

Motor  fuel,  highly  volatile,  carried 

in  vehicles 111.65-10 

Nameplates: 

Current  ratings 111.25-35 

For  circuits 111.35-l(h), 

111.40-l(i), 
1 11. 45-40  (e) 

For  electric  couplings 111.30-l(d) 

For  emergency  lights 112.05-10(c) 

For  generators 111.10-15(e) 

For  group  control  panels 111.45-40(e) 

For  motor  controllers 111.45-l(q) 

For  motors 111.25-5 

For  switchboards 111.35- 1(h) 

For  voicetubes 113.30-15(g) 

National  Electrical  Code,  The 110.10-l(b)(l), 

111.25-5(b)(6), 
111.65-5(b) 
National   Electrical    Manufacturers 
Assn.: 
Large     Circuit     Breaker     Stand- 
ard     110.10-l(c)(2). 

111.55-15(c)(6) 
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National   Fire   Protection   Associa- 
tion: 
Recommended       Safe       Practice 
for     Hospital     and     Operating 
Rooms 

The  National  Electrical  Code 


Navigating       instruments,       emer- 
gency lighting  of 

Navigation  lights: 

Circuits,    overcurrent    protection 

of 

Construction  of 

Existing  vessels 

General  requirements 

Indicator  panel 

Installation  of 

Light  screen 

Source  of  power  for 

Wiring  of 

Neutral  grounding: 

Emergency  switchboard 


Subpart  or  section 


110.10-l(b)(2), 
111.65-5(b) 
110.10-l(b)(l), 
111.25-5(b)(6), 
111.65- 5(b) 

112.05- 10(b) 


Main  switchboard  . 


Nonautomatic       tripping,       defini- 
tion of 

Nonwatertight    equipment,    defini- 
tion of 

Normally      open      and      normally 

closed,  definition  of 

Nuclear  vessel,  definition 

Oakum,    combustible    flyings  from. 
See  Flyings,  combustible. 

Ocean,  definition  of 

Officer    in    Charge,    marine    inspec- 
tion, definition 

Oil,  Cargo,  pump  room: 

Elc^ctrical  installation  in 

Hazardous  classification  of 

Open  machine,  definition  of 

Operating  room,  hospital: 

Electrical  installation  in 

Hazardous  calssification  of 

Recommended  Safe  Practice  for. 


111.55-l(b)(9) 

113.55-10 

113.55-90 

113.55-5 

113.55-25 

113.55-15 

113.55-20 

111.50-10(d)(2), 

112.15-l(b) 

113.55-15(c) 

111.55-l(h)(41, 

111.55-l(i)(3) 

111.55-l(h)(3), 

111.55-1(1)  (2) 

110.15-185(b)(5) 

110.15-65(b) 

110.15-35(k) 
110.15-128 


Outlet: 

Definition  of 

Lighting,  rlefinition  of 

Receptacle.        See        Receptacle 
outlet. 

Outlet  box: 

Cable  entering 

Con.struction  of 

For  corro.sivo  locations 

For  damp  or  wet  locations 

General  requiniments 

Minimum  size  of 

Mounting  and  groimding  of 

Penetration  of  walls 

Required  of  each  outlet. 

Overcurrr.-nt  protection : 

Automatic  resetting  of 

I^'finilion  of  

General  reqiiirernenlH  for 

Of  .'ii>pliarice  branch  circuits 

Of  coriductorH 

Of   r-mergency   nwitchbonrd   neu- 
tral bim  tie. . . 


110.15-130 

110.15-135 

111.60-40,  111.70 
111.60-40(a)(6), 
111.70 
110.15-175(e) 

111.65-5 

11 1.60- 40(a)  (6) 

110.10-l(b)(2), 

111.65-5(b) 

110.15-85(r) 
110.15-85(s) 


11.60-1 5(d) 

11.60-20(f) 

11.60-20(f) 

11. 60- 20(c) 

11.60-20 

11.60-20(b) 

11.60-20(d) 

11.60-20(e) 

11. 60- 15(c) 

11. 45-5  (o) 
10.1.^)-35(i) 
11.55-1  (a) 
ll.,^5-i(b)(7) 
11.55    Kb) 

1 1.55- 1(h)  (4), 
11.55    1(1)  (3) 


Overcurrent  protection — Continued      Subpart  or  section 

Of  equalizer  bus 11 1.5.5-1  (h)(2) 

Of  fixture  wire  and  flexible  cord__    111.55-l(b)(3) 

Of  general  alarm  system 1 13.25-10, 

113.25-15, 
113.25-20 

Of  grounded  conductors 111.5.5-l(a), 

111.5.5-l(d), 
HI.. 55- 1(f) 

Of  lighting  branch  circuits 111.5o-l(b)(8) 

Of  motor  branch  circuits 111.45-5, 

111.45-20, 
111.45-35(c) 
111.55-l(b)(4), 
111.65-30(e) 

Of  motor  control  circuits 111.45-10(b), 

111.55-l(b)(6) 

Of  motor  feeders 111.45-25, 

111.45-35(c), 
111.55-l(b)(5), 
1 11. 65-30  (e) 
Of  motor  indicator  light  circuits.    111.45-10(b), 

111..55-1  (b)(6) 


Of  motor  remote  control,  elec- 
trical interlock,  or  indicator 
circuits 

Of  motors 


111.45-10, 
111.55-l(b)(6) 
111.45-5, 
111.45-35(b), 
111.55-l(e), 
111.55-1  (f) 
Of  motors,  number  of  conductors 

disconnected  by 111.45-5(1), 

111.45-5(j), 
111.45-5(k) 

Of  navigation  hght  circuits 111.55-l(bj(9) 

Of  propulsion  circuits 111.35-25(j), 

111.55-1(0 

Of  ship's  service  generator 111.55-l(g) 

Of  steering  gear  motor 111.45-5(p) 

Of   steering   gear   motor   branch 

circuit 1 1 1.45-20(h) , 

111.55-l(b)(10) 

Of  storage  battery 111.15-25 

Of   switchboard   instrument    cir- 
cuits     111.35-1(1) 

Of  3-wire  generator  neutral 111.55-l(h)(l) 

Of  watertight  door  circuits 111.65-30(e) 

Overcurrent    protection,    in    which 
conductors: 
For  emergency   switchboard  bus 

tie 111.55-l(h)(4) 

For  motor  branch  circuits,  over 

600  volts 111.45-35(c) 

For    motor    feeders,     over     600 

volts 1 1 1.45-35(c) 

For  motor  protection 111.45-5(1), 

1 1 1.45-5  (j), 
11 1.55-1  (e) 
For  motor  protection,   over  600 

volts - --    111.45-35(b) 

I'^or  ship's  service  generator 111  .55-1  (g) 

For  3-wirc  generator  neutral 111  .55-1  (h)  (1) 

For  2-wire  branch  circuits --    111.55-1  (d) 

General  requirement 11 1.55-1  (a), 

111.55-l(b), 
II  1.55-1  (d) 
Ovcircurrent  |)rotective  devices: 
Circuit    breakers.      See     Circuit 
breakers. 

Construction  and  use;  of 11 1.55-15, 

113.25-1 5(d)  (4) 

Disconnecting  of 1 1  l.55-l()(c) 

Enclosure  of .  . I  II  .55- 1 0 
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Overcurrent  protective,  etc. — Con. 
Fuses.     See  Fuses. 
In     motion     picture     projection 

rooms ^^ 

Location  in  circuit 

Location  on  vessel 

Motor  branch  circuit 

Thermal  overload  relays,  limita- 
tion in  use  of 

Overload  protection.     See  Overcur- 

rent  protection. 
Overload  relay: 

Definition  of 


Subpart  or  section 


111.65-15(b)(7) 
111. 55-5 (a) 
111.55-5(b), 
111.70 
111.45-20 

1 11. 55-1  (c) 


Limitations  in  use  of 

Paint  room  or  locker: 

Electrical  installation  in 

Hazardous  classification  of- 

Panelboard(s) : 

As  motor  disconnect 

Construction  of 

Director}- 

Enclosure  of 


For  emergency  lighting 

For  general  alarm  system. 


For  watertight  doors 

Fuses,    location    of    relative    to 

switches 

Inspection  and  test  of 

Location  of 


110.15-35(j), 
110.15-185(d)(3) 
111. 55- 1(e) 

111.60-40 
111.60-40(a)(6) 

111.45-30(m) 

111.40-l(e) 

111.40-1(1) 

1 11. 40-1  (b), 

1 11. 40-1  (e) 

111.50-10(d)(2), 

111.50-10(d)(3) 

113.25-10(b), 

113.25-20(a) 

111.65-30(d)(l) 

111.40-l(h) 
111.05-10(c)(10) 
11 1.40-1  (a), 
111.65-30(d), 
113.25-10(b)(3), 
111.70 
Number   of   overcurrent   devices 

on 111.40-l(g) 

Requirements  for,  general 111.40-1 

Safety  type 111.40-l(d) 

Standard  for 110.10-1  (e)(6), 

11 1.40-1  (f) 

Switching,  devices 111 .40-1  (f ) 

Through  feed  arrangements 111 .50-1  (e) 

Pantry,  emergency  lighting  of 112.15-l(g) 

Parallel  operation  of  generators 111.10-25 

Passageways,  emergency  lighting  of.  1 1 2 . 1 5- 1  (d) 
Passenger: 

Definition  of 110.15-140 

Vessel,  definition  of 110.15-190 

Peak  load,  definition  of 110.1 5-85 (c) 

Pilot  ladder,  lighting  of 111.5(>-15(g) 

Pipes  for  cable  protection,  drainage 

of 111.60-10(b)(6) 

Plans.     See  Drawings. 
Plug    (plug   adaptor).     See   Recep- 
tacle    outlets     and     attachment 
plugs. 
Plug,  attachment.     See  Receptacle 

outlets  and  attachment  plugs. 
Polarity: 

Identification  of  conductors 111.50-l(c) 

Of  screw  shells  of  lampholders 111  .50- 1  (d) 

Poles,  number  required: 

For  branch  circuit  switch  or  cir- 
cuit breaker 111.40-l(f) 

For     feeder     switch     or     circuit 

breaker 111.40-l(f) 

For  generator  disconnect 111.35-15(b)(l), 

111.35-15(c)(l) 

For  motor  controllers 1 11. 45-1  (c) 

For  motor  disconnect 111.45-30(i) 


Subpart  or  section 

Porcelain  use,  limitations 111.05-15 

Portable  appliance.     See  Appliance, 
portable. 

Portable  cords,  electric.     See  Cords, 
flexible. 

Portable  lamps 111.60-40(d) 

Power  factor  meter,  definition  of._   110.15-100(e) 

Power  feeder.     See  Feeder,  power. 

Power,  standard  frequency  for 111.05-25(c) 

Power,  standard  voltage  for 111 .05-25 (b) 

Primary  cell,  definition  of 110.15-50(c) 

Prime  movers  for  generators 111.1 0-5, 

111.35-15(c)(5) 

Projection    room    and    equipment, 

motion  picture 111.65-15 

Propulsion: 

Circuits,    overcurrent   protection 

of 111.35-25(j), 

11 1.55-1  (j) 
Control.     See  Switchboards. 

Engine,  definition  of 110.15-155 

Excitation lll.lO-lO(b) 

Generator.     See  Generator. 
Motor.     See  Motor. 

Multiple  units,  cutting  out 111.35-25(1) 

Power  requirements 111. 10-1  (a) 

Voltage  of,  maximum 111.05-25(b) 

Protected  machine,  definition  of 110.15-175(h) 

Protection.     See  Enclosure  and  pro- 
tection. 

Push  button  switches.   (See  Switches. 

Qualified  person,  definition  of 110.15-160 

Radar  plan  position,  indicator: 

Communication  for 1 13.30-5(c) 

Source  of  power  for 112.15-5(m) 

Radio  direction  finder: 

Communication  for 1 13.30-5(e) 

Source  of  power  for 112.15-5(k) 

Radio  installation: 

Communication  for 113.30-5(e) 

Source  of  power  for 112.15-5(j) 

Rating : 

Interrupting,  of  circuit  breakers.   111.55-15(e)(6) 
Of  local  fire  screen  door  control.  _   111.65-35(d)(4) 
Of    motor    branch    circuit    over- 
current  devices 111.45-20 

Of  motor  controllers 111.45-l(b) 

Of  motor  feeder  overcurrent  de- 
vices    111.45-25 

Of  motor  overcurrent  devices 111.45-5 

Of  steering  gear  overcurrent  de- 
vices    111.45-5(p), 

111.45-20(h), 
1 11. 65-55 (d) 

Rayon,    combustible   flyings    from. 
See  Flyings,  combustible. 

Receptacle  outlets  and  attachment 
plugs: 
Attachment  plug   as   motor  dis- 
connect    111.45-30(g) 

Attachment  plug  as  controller  for 

motor 111.45-1  (b)(3) 

Attachment  plug,  definition  of 110.15-85(u) 

Construction  of 111.60-30(k), 

111.60-30(m) 

Definition  of 110.15-85(t), 

110.15-85(u) 

Demand  load  for 1 1 1.50-20(c)  (2) 

Electrical  clearances  for 111.60-30(1) 

Female  type 1 1 1.60-30(h) 

For  lifeboat  battery  charging 111.60-30(1) 

Grounding  type  required 111.60-30(a) 
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Receptacle  outlets,  etc. — Continued      Subpart  or  section 
Grounding    type    to    reject    non- 
grounding  plugs 111.60-30(c) 

In  damp  or  wet  locations 111.60-30(d), 

111.60-30(e), 
111.60-30(k) 

In  hazardous  locations 111.60-40(b)(8), 

111.60-40(c)(6), 
11 1.60-40  (d)(6) 
In  locations  accessible  to  unqual- 
ified persons 111.60-30(g) 

In  locations  exposed  to  weather..   111.60-30(f), 

111.60-30(k) 

Outlets    required 111.50-15(f) 

Requirements    for 111.60-30 

Standard  for 110. 10-1  (e)(9), 

111.6O-30(m) 
Recognized    Classification    Society, 

definition  of _'.    110.15-170 

Recommended  Practice  for  Electri- 
cal   Installations    On    Shipboard, 

AIEE  No.  45 110.10-l(d)(l), 

111.05-1, 
111.35-5(b), 
111.35-10(c), 
111.60-l(b), 
111.90-15, 
111.90-20, 
111.90-25 
Recommended    Safe    Practice    for 

Hospital  Operating  Rooms 110.10-l(b)(2), 

111.65-5(b) 

Rectifiers  in  hazardous  locations 111.60-40(b)(l) 

Reference  specifications,  standards, 
and  codes: 

Copies  of 110.10-5 

List  of 110.10 

Refrigerated  spaces  alarm  system: 

Existing  vessels 113.45-90 

General  requirements 113.45-5 

Regarding  right  of  appeal Page  117 

Regulations: 

Amendments  to 110.05-3 

Application  of,  general 110.05-1 

Application  of,  specific 110.05-5 

Assignment  of  functions 1 10.01-5 

Authority  for 110.01-10 

Basis  and  purpose  of 110.01-1 

Exemptions  from llO.Ol-lO(f) 

Regulator: 

Definition  of 110. 15-185(e) (1) 

Enclosure  of 111.35-10(a) 

Generator  voltage 110.15-185(e)(2), 

111.35-15(c)(ll) 
Relay: 

Current,  definition  of 110.15-185(d)(2) 

Definition  of 110.15-185(d)(l) 

Ground  detecting,  for  propulsion.    111.35-25(j) 

In  hazardous  locations 111.60-40(b)(l), 

111.60-40(c)(l), 
111.60-40(d)(l), 
111.70 

Instantaneous,  definition  of 110.1.5-185(d)(5) 

InvfTHO  time,  definition  of _.    1 10.15-185(d)(6) 

On  switchboards 111  .35-1 0(b) 

Overcurrent,  diHConiiecting  of 111  .55-1 0(c) 

Overcurrent,  for  inolors 111 .45-5, 

111.45-5(m), 
1  I  1 .45-5(n), 
I  1 1 .4.'')-5(o) 


()v<Tcurront  protection,  definition 

of. 

Overload,  definition  of 


ll().l.'')-lS5(d)(7) 
I10.15-35(j), 
I  10. 15- 185(d) (3) 


Relay — Continued  Subpart  or  nction 

Overspeed   protection,   definition 

of 110.15-185(d)(10) 

Phase  unbalance,  for  propulsion.    111.35-25(j) 

Reverse  current 111.15-25, 

11 1.55-1  (g)(2) 

Undervoltage  protection 1 10.15-185(d)(8), 

1 11. 45-1  (n) 

Undervoltage  release 110.15-185(d)  (9), 

1 11. 45-1 (n) 

Voltage,  definition  of 110.15-185(d)(4) 

Release,  fire  screen  door.     See  Fire 
screen  door  holding  and  release 
system. 
Remote  control: 

Circuits,  motor  control 111.45-10 

Of  fuel  oil  service  pumps 111.50-5(e) 

Of  submersible  bilge  pumps 111  .65-25(b)  (5) 

Of  ventilation  systems 111.50-5(c) 

Repairs  and  alterations: 

Drawings  required  for 111.  05-5  (e) , 

111.65-40(g) 

Inspection  of 111.05-10(e) 

Resistors  in  hazardous  locations 111.60-40(b)(3), 

111.60-40(c)(2), 
111.60-40(d)(2), 
111.70 
Reverse-current       tripping.         See 

Reverse-power  tripping. 
Reverse-power  tripping: 

Definition  of ^ 110.15-185(b)(3) 

Of  battery  charging  circuits 111.1 5-25 

Of  generators 111.15-25, 

11 1.55-1  (g)(2) 
Rheostat,  generator: 

Mounting  of 111.35-10(a) 

Required 11 1.35-1 5(b)  (5), 

111.35-15(c)(8) 

Rigging,  standing,  grounding  of 11 1.60-1 0(b)  (12) 

Rivers,  definition  of 110.15-165 

Rudder  angle  indicator  system: 

Construction  and  installation  of_    113.40-10 

General  requirement  for 113.40-5 

Existing  vessels 113.40-90 

Rules  for  the  Classification  and 
Construction  of  Steel  Vessels. 
See  American  Bureau  of  Ship- 
ping. 

Rules  of  the  Road 11015-177 

Safety  Code  for  Elevators,  Dumb- 
waiters, and  Escalators 110.10-l(g)(l), 

111.65-20(b) 
Sawdust,  combustible  flyings  from. 
See  Flyings,  combustible. 

Sealing  compound 111.60-40(b)(10) 

Seals,  cable  and  wire,  in  hazardous 

locations 111.6()-40(b)(7), 

111.60-40(b)(10), 
111.60-40(c)(8), 
in.G0-40(d)(8) 
Self-ventilated    machine,    definition 

of 1 10.15-175(a) 

Separately  ventilated  machine,  de- 
finition of --.-    11015-175(b) 

Shore  connection: 

Boxes 111.G0-2G 

Pilot  light Ill  .35-1 5(b) (8), 

111.35-15(c)(13) 

Switch  or  circuit  breaker 11 1 .35 -1 5(b) (8), 

111.35   15(c)  (13) 
Shor(!  connection  voltmeter.  1 1 1 .35   15(b)(3), 

111.35   15(b)(4), 
111.35-  15(c)(3) 
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Short  circuit  current :  Subpart  or  section 

Calculation  of 111.55-20(c) 

Protection  against .   111.55-25 

Short  international  voyage,  defini- 
tion of 110.15-180 

Should,  meaning  of 111.01-5 

Signaling  equipment  in   hazardous 

locations 111.60-40(b)(9), 

111.60-40(c)(7), 
111.60-40(d)(7) 
Signaling  light: 

Detail  requirements 113.60-10 

Existing  vessels 113.60-90 

General  requirements 113.60-5 

Source  of  power  for 112.15-5(h) 

Supply  circuit  for 11 1.50-1 0(d)  (2), 

111.50-10(d)(3), 
11 1.50-1 5(a)  (4) 
Siren.     See  Whistle. 
Sisal,     combustible     flyings     from. 

See  Flyings,  combustible. 
Smoke  detector  system: 

Existing  vessels 113.70-90 

General  requirements 113.70-5 

Power  supply 113.70-10 

Source  of  power  for 1 12.15-1  (i) 

Soldering  lugs: 

General  requirements 111 .60-1 5(e) 

On  switchboards 111.35-5(c) 

Sound  level: 

For  emergency  loudspeaker  sys- 
tem    113.50-15 

For  general  alarm  system 113.25-10(c) 

Sound  powered  telephone  system: 

Auxiliary  soimd  signal  for 113.30-25(e) 

Booth  for 113.30-25(d) 

Construction  of 113.30-25 

Detail  requirements  for 113.30-25 

Existing  vessels 113.30-90 

General  requirements  for 113.30-5, 

113.30-20 

Station  enclosure 113.30-25(b), 

113.30-25(c) 

Wiring  of 113.30-25(g), 

113.30-25(h), 
113.30-25(i) 
Spacing,  electrical.     See  Clearance, 

electrical. 
Special  provisions: 

For  installations  of  equipment 
made  during  the  Unlimited 
National  Emergency  declared 
by  the  President  on   Mav  27, 

1941 : 1 10.25-5 

For  tank  vessels 111.70 

For  vessels  acquired  or  docu- 
mented under  the  act  of  Au- 
gust 9,  1954 110.25-1 

Specifications     for     Electrical     In- 
stallations on  Merchant  Vessels,.   llO.lO-l(f) 

Speed  of  motors,  limiting  of 111  .45-1  (h) 

Splices  and  taps: 

General  requirements 111.60-15(d) 

In  lighting  fixtures 111  .60-5(e) 

In  seal  fittings 111.60-40(b)(10) 

Splicing  connectors,  fixtures 111  .60-1 5(e) 

Spraytight  test 111  .65-40(e) 

Sprinkler  system,  automatic: 

Existing  vessel  requirements 113.20-90 

General  requirements 113.20-5 

Power  supply  for 112.15-5(g) 

Stairways,  emergency  lighting  of  _  _    112.15-l(d) 


Standard  for :  Subpart  or  section 
Attachment    Plugs    and    Recep- 
tacles    110.10-1  (e)(9), 

111.60-30(a) 
Branch-Circuit  and  Service  Cir- 
cuit Breakers 11 0.1 0-1  (e)(5), 

111.55-15(e)(6) 
Commercial  electric  cooking  ap- 
pliances    1 10.10-1  (e)  (17) 

Edison-Base  Lampholders 110.1 0-1  (e)  (7) 

Electric-Discharge-Lamp     Acces- 
sory Equipment 110.10-l(e)(ll) 

Electric  Lighting  Fixtures 110.10-l(e)(8), 

111.60-35 
Elevator    Electric    Contacts   and 
Elevator    Hoistway    Door    In- 
terlocks     1 10.10-1  (e)  (12), 

111.65-20(b) 

Enclosed  Switches 110.10-l(e)(16), 

111.60-25(b)(4) 
Flexible  Cord  and  Fixture  Wire..   110.10-l(e)(10), 

111.60-5(a) 

Fuses 1 10.10-1  (e)  (3), 

111.55-15(d) 
Industrial  Control  Equipment.  __    11 0.1 0-1  (e)(4), 

111.45-1(1) 

Knife  Switches 110.10-l(e)(2), 

111.60-25(a)(9) 

Outlet  Boxes  and  Fittings 110.10-l(e)(15), 

111.60-20(f) 

Panelboards 110.10-1  (e)(6), 

11 1.40-1  (e) 

Portable  Electric  Lamps 1 1 0. 1 0-1  (e)  ( 1 3) , 

111.60-35 

Snap  Switches 110.10-l(e)(l), 

111.60-25(b)(3) 

Wire  Connectors  and  Lugs 11 1.60-1 5(e)  (3), 

110.10-l(e)(14) 

Standard  systems 111 .05-25(a) 

Standard  voltages 111.05-25(b) 

Standing  rigging,  grounding  of 11 1.60-1 0(b)  (12) 

Starter : 

Automatic,  definition  of 110.15-35(g) 

Autotransformer,  definition  of 110.15-35(h) 

Definition  of 110.15-35(f) 

Motor.     See  Motor  controller. 
Steering  gear: 

Branch  circuit  alarm 111 .65-55(e) (3) 

Branch  circuit,  capacity  of 111.50-5(d) 

Branch   circuit   from   emergency 

switchboard 111 .50-5(d) 

Branch  circuit,  number  required—  111.50-5(d) 

Control  from  pilot  house 1 11. 65-55 (c) 

Disconnecting      and      switching 

means 111  .65-55(b) 

Motor  pilot  light 111  .65-55(e)  (1) 

Motors,  control  of 111.65-55(c) 

Overcurrent    protection,    branch 

circuits 111  .45-20(h) 

Overcurrent    protection,    control 

circuits 111.65-55(d)(2) 

Overcurrent  protection,   control- 
ler circuits 111.65-55(d)(l) 

Overcurrent  protection,  indicator 

and  alarm  circuits I 111.65-55(d)(2) 

Overcurrent  protection,  motors__    111.45-5(p) 
Room,  communication  required.    113.30-5(a) 

Room,  emergency  lighting  of 1 12.15-1  (g) 

Special  requirements 111 .65-55 

Steering    station,    after,    communi- 
cation required 113.30-5(a) 
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Storage  battery.     See  Battery,  stor-      Subpart  or  section 

age. 
Submersible  bilge  pump.     <See  Bilge 

pump,  submersible. 
Suddenly    moving    parts,    guarding 

or  isolation  of 1 1 1.55-10(d)  (2) 

Switch  (es): 

Accessibility  of 111. 60-25 (a) (6) 

As    both    motor    controller    and 

disconnecting  means 111.45-30(1) 

Circuit  breaker,  used  as 11 1.60-25 (a)  (7) 

Circuit  connections  to 111.60-25(a)(5) 

Definition  of 110.15-185(a)(l) 

Disconnect,    in    hazardous    loca- 
tions    111.05-10(c)(8), 

111.  60-40(c)(l)(i) 

Enclosed,  construction  of 111.60-25(b)(4) 

Enclosure  of 111.60-25(a)(3) 

For  lifeboat  winches 111.65-40 

General  use 110.15-185(a)(5), 

11 1.60-25  (a)  (9) 
General  use,  as  motor  controller.    111.45-l(b)(2) 
General  use,  as  motor  disconnect.   111.45-30(d), 

111.45-30(e) 

Generator  disconnect 111.35-15(b)(l), 

111.35-15(c)(l) 

Grounding  of  enclosures 111. 60-25 (a)(8) 

Grouping  of 111.60-25(a)(6) 

In  grounded  conductors 111.40-l(f), 

111.55-l(d), 
111.60-25(a) 

In  hazardous  locations 111.6(>-40(b)(2), 

111.60-40(c)(l), 
111.60-40(d)(l), 
111.70 
In      motion      picture      projector 

rooms 111.65-15(b)(7) 

Inspection  of 111.05-10(c)(8) 

Isolating 110.15-185(a)(6), 

lll'.60-25(a)(9), 
111.60-40(c)(l)(i) 

Knife 110. 10- 1(e)  (2), 

110.15-185(a)(2), 
11 1.60-25  (a)  (9), 
111.60-25(a)(4), 
11 1.60-25  (b)(2) 

Master 110.15-185(a)(9) 

Motor  circuit 110.15-185(a)(7), 

111.45-30, 
111.60-25(a) 

Motor  disconnect 111.45-30 

Push  button,  in  hazardous  loca- 
tions      11 1 .60-40(b)  (2) , 

111.60-40(c)(l), 
111.60-40(d)(l) 
llatcd     continuous     current     of, 

definition 110.15-185(a)(3) 

llatcd  voltage  of,  definition 110.15-185(a)(4) 

Rating  of,  for  motor  disconnect. .    1 1 1.45-30 

Rating  of  snap  switches 111.60-25(a)(10) 

Snap  switches 1 11. 60-25 (a)  (10), 

111.60-25(b)(3) 

"T"  rated  switches 111.60-25(a)(10) 

(ii) 

Three-way  and  four-way ni.60-25(a)(2) 

SwitchboardCs): 

AccwHibility  of  connections 11 1.35-5(c), 

111.35-25(a) 

Bus  bars  and  wiring 11 1.35-5 

f'ircuit    breakers,    removal    from 

front.  . .    II 1 .55   15(o)(7) 

("oriHtruction  of III  .35- 1  (d) 

f>jrroHion-r«'«iHt(irit  parts III  .35    1  (f) 

I>fad-frrMil,  definition  of 1 10. 15- 185(f)  (3) 


Switchboard  ( s )  — Continued  Subpart  or  tection 

Dead-front  type  required 111.35-l(e) 

Distribution,  definition  of 110.15-185(f)(4) 

Emergency 111.35-20,  112 

Enclosure  and  protection 11 1.35- 1(c), 

111.35-l(d), 
111.35-25(c) 

Equipment  mounted  on 111.35-10 

Fuses,  accessibility  from  front 111.35-10(a) 

General  requirements 11 1.35- 1(a), 

111.35-15(a) 

Generator,  connections  to 111.3.5-10(c) 

Pilot  lamps  for  generators 111.35-15(b)(6), 

111.35-15(c)(10) 

Grounding  of  instruments 111.35-l(j), 

1 11. 35-25  (f) 
Hinged     panel     positioners     and 

stops 111.35-l(c) 

Interior  communication 111.35-20, 

113.25-10(a) 

Installation  and  location 111.35-l(b), 

111.70 
Instruments,  circuit  protection,  _    111.35-1(1), 

11 1.35-5  (a) 

Live-front,  definition  of 110.15-185(f)(2) 

Locking  devices 111.35-5(c), 

11 1.35-25  (a) 

Nameplates 1 1 1.05-5(d)  (5), 

11 1.35- 1(h) 

Power,  definition  of 110.15-185(f)(l) 

Propulsion  control 111.35-25 

Propulsion  control  combined  with 

electric  coupling  control 111.35-25(1) 

Propulsion  control  indicators 111.35-25(h) 

Propulsion,  ground  detection 111.35-25(j) 

Propulsion,  instruments  for 111.35-25(f) 

Propulsion,    interlocking   of   con- 
trols      1 1 1.35-25  (e), 

1 11. 35-25  (g) 

Propulsion,  location  of  control 111.35-25(g) 

Propulsion,    multiple  units,    cut- 
ting out 111.35-25(1) 

Propulsion,  nameplates 111.35-25(c), 

1 11. 35-25  (f) 
Propulsion,  prime  mover  control.  111.35-25(b) 
Propulsion,        protection       from 

faults 111.35-25(j) 

Propulsion,  switches,  manual  op- 
eration of 111.35-25(d) 

Propulsion,  used  for  other  serv- 
ices      11 1 .35-25(k) 

Rheostats,  mounted  on 111.35-10(a) 

Ship's    service    generator,    equip- 
ment for 111.35-15 

Soldering  lugs 111.35-5(c) 

Spacings 1 1 1.35-1  (b), 

1 1 1.35-5  (d), 
11 1.35- 10  (a), 
11 1.35-25  (a) 

Strength  of  parts II 1 .35- 1  (g) 

Testing  and  inspection  of  1 1  l.()5-l()(c)(6), 

11 1.35- 30  (a) 

Wire  111.35-5(0), 

11 1.60- 1  (d)(8) 

Wiring,  tvpc  of     in.35-5(e), 

111.60-1 
Working  space  for  111.35-1(1)) 

Symbols  cable  110.15    15 

Syiichroiiiziiig  iiuiips  I!  I  ,.'{5    15(c)  (4) 

SynchroHcopc..  111.35    15(c)(4) 

"t"  rated  switch    .  11  l.(i()-25(a)(10) 

(ii) 
T.uik  barge,  (Icfinilioii  of  111.70  5(i) 

TuiikHliip,  (icfinition  of  111.70  5(.i) 


(i:54) 


INDEX 


Subpart  or  section 

Tank  vessels 111.70-l(b) 

Tank  vessel,  definition  of 111.70-5(k) 

Tank  vessels,  special  requirements 

for 111.70 

Tape,  insulating 111.6Q^15(d) 

Telegraph,   engine  order.     See   En- 
gine order  telegraph. 

Temperature,  ambient: 

For  electric  air  heaters 11 1.65-45  (b)(5) 

For  electric  cable 111.60-l(f) 

For  electric  couplings 111.10-30, 

111.30-l(e) 

For  equipment  in  general 111.05-20 

For  fire  screen  door  magnets 111.65-35(d)(4) 

For  generators 111.10-30 

For  lighting  fixtures 111.60-35 

For  motor  controllers 110.10-l(e)(4), 

111.45-1(1) 

For  motors 111.25-10 

For  thermal  circuit  breakers 111.55-15(e)(6) 

For  transformers 111.20-5 

Temperature  rating   of   equipment 

in  general 111.05-20 

Temperature  rise,  limits  of: 

For  electric  air  heaters 111.65-45(b)(5) 

For  electric  cable 111.60-l(f) 

For  electric  couplings 111.10-30, 

111.30-l(e) 

For  fire  screen  door  magnets 111.65-35(d)(5) 

For  generators 111.10-30 

For  lighting  fixtures 111.60-35 

For  motors 111.25-10 

For  transformers 111.20-5 

Terminal  blocks 111.60-15(e)(4) 

Testing  and  inspection: 

Annual  inspection 111.05-10(d) 

General  requirements 111.05-10(b), 

111.05-10(d)(l) 

Initial  inspection 111.05-10(c) 

Of    emergency    loudspeaker   sys- 
tem    113.50-30 

Of  generators 111.05-10(c)(4), 

111.10-40 
Of  lifeboat  winch  electrical  equip- 
ment    111.65-40(e), 

111.65-40(h) 

Of  storage  batteries 111.05-10(d)(4) 

Of  switchboards 11 1.05-10(c)  (6) , 

111.35-30(a) 

Thermal  cutouts: 

Disconnection  of 111.55-10(c) 

For  electric  air  heaters 111.65-45(b)(3) 

Limitations  in  use  of 111.55-l(c) 

Thermal  relays : 

Disconnection  of 111.55-10(c) 

Limitations  in  use  of 111.55-l(c) 

Thermionic  tubes  in  hazardous  loca- 
tions     111.60-40(b)  (1), 

111.70 

Toilet  spaces,  lighting  of 111.50-15(b)(2) 

Totally  enclosed  equipment llD.15-65(g) 

Totally    enclosed    fan-cooled    ma- 
chine, definition  of 110.15-175(g) 

Totally    enclosed    machine,    defini- 
tion of 110.15-175(f) 

Tow,     combustible     flyings     from. 
See  Flyings,  combustible. 

Transformers : 

Ambient  temperature 111.20-5 

In  hazardous  locations 111.60-40(b)(l), 

111.60-40(c)(2), 
111.60-40(d)(2), 
111.70 


Transformers — Continued  Subpart  or  section 

General  requirements 111.20-1 

Temperature  rise 111.20-5 

Undervoltage.     See  Low  voltage. 
Undervoltage  tripping,  definition...   110.15-185(b)(4) 
Underwriters'     Laboratories,     Inc., 
Standard  for: 
Attachment    Plugs    and    Recep- 
tacles     1 10. 10- 1  (e)  (9) , 

11 1.60-30  (a) 
Branch-Circuit  and  Service   Cir- 
cuit Breakers 110.10-l(e)(5), 

111.55-15(e)(6) 

Edison-Base  Lampholders 110. 10-1  (e)(7) 

Electric- Discharge-Lamp  Acces- 
sory Equipment 110.10-l(e)(ll) 

Electric  Lighting  Fixtures 110.10-l(e)(8) 

Elevator  Electric  Contacts  and 
Elevator  Hoistway  Door  In- 
terlocks    110.10-l(e)(12), 

111.65-20(b) 

Enclosed  Switches 110.10-l(e)(16), 

111.60-25(b)(4) 
Flexible  Cord  and  Fixture  Wire.   110.10-l(e)(10), 

11 1.60-5  (a) 

Fuses 110. 10-1  (e)(3), 

111.55-15(d), 
111.70 

Industrial  Control  Equipment 110. 10-1  (e)(4), 

11 1.45-1  (b) 

Knife  Switches 110.10-l(e)(2), 

111.60-25(a)(9) 

Outlet  Boxes  and  Fittings 111.60-20(f) 

Panelboards 110.10-l(e)(6), 

111.40-l(f) 

Portable  Electric  Lamps 110.10-l(e)(13), 

111.60-35 

Snap  Switches 110.10-l(e)(l), 

111.60-25(b)(3) 

Wire  Connectors  and  Lugs 111.60-15(e)(3) 

Ventilating   systems,    remote   stop- 
ping of 111.50-5(c) 

Ventilation : 

Of  generators 111.10-15(g) 

Of  motors 111.10-15(g), 

111.25-1 

Of  rheostats ...   111.35-10(a) 

Of  storage  batteries 111.15-10 

Vessel,  definition  of 110.15-190 

Vital  circuits,  segregation  of 11 1.50-5 (a), 

111.50-5(b) 
Voice  tube  system: 

Application . 113.30-1 

Construction  and  installation 113.30-15 

Drainage  of 113.30-15(e) 

Existing  vessels 113.30-90 

General  requirements 113.30-5 

Limitations  of 113.30-10 

Nameplates  for 113.30-15(g) 

Signaling  system  for 113.30-15(f) 

Voltages,  standard 111.05-25(b) 

Voltage  to  ground: 

Definition  of 110.15-85(h) 

For  live  front  switchboards 111.35-l(e) 

Voltmeter: 

Definition  of 110.15-100  (f) 

Generator 111.35-15  (b)(3), 

111.35-15(b)(4), 
111.35-15(c)(3) 

Washrooms,  lighting  of 111.50-15(b)(2) 

Waste,    baled,    combustible    flyings 
from.     See  Flyings,  combustible. 
Watertight  door,   power-operated: 

Existing  vessels 111.65-30(g) 
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Watertight  door,  etc. — Continued  Subpart  or  section 

General  illumination  for 112.15-l(f) 

Source  of  power  for 111.65-30(c) 

112.15-10) 

Special  requirements  for 11 1 .65-30 

Watertight  equipment: 

Definition  of 110.15-65(d) 

General  requirement  for 11 1.05- 15(d) 

Waterproof  machine,  definition  of._  110.15-175(k) 

Wattmeter: 

Definition  of 110.15-100(g) 

For  generators 111.35-15(c)(6) 

Weathertight  equipment,  definition 

of 110.15-65(f) 

Western  rivers,  definition  of 110.15-195 

Wheelhouse: 

Communication  with 1 13.30-5 

Emergency  lighting  of 112.05-10(b), 

112.15-l(g) 

Whistle  Operator: 

Existing  vessels 113.65-90 

General  requirements 113.65-5 

Source  of  power  for 112. 15-5(p) 

Whistle  valve,  automatic  drain  for..  1 13.65-5(e) 


Wire,  electric,  fixture:  Subpart  or  leetion 

Applications  of 111.60-5(g), 

111.60-35 

Conductor  size,  minimum 111.50-20(c)(3), 

111.50-20(c)(4), 
111.60-35(1)  (2) 

Construction  of 11 1.60-5 (a) 

Current-carrying  capacity  of 111.60-5(c) 

Designations  of 110.15-15(b)(2) 

Overcurrent  protection  of 111.50-20(c)(l) 

Standard  for 110.10-l(e)(10), 

111.60-5(a) 

Stranding  of 111.60-5(1) 

Temperature  limits  of 11 1.69-5  (g) 

Voltage  limits  of 111.60-5(h) 

Wire,  electric,  switchboard 1 11. 35-5  (e), 

111.60-1 
Wiring,  communication  and  alarm 

systems  and  equipment 113.05-10(a) 

Wiring  methods  and  materials 111.60 

Working  space: 

At  group  control  panels 111.45-40(d) 

At  switchboards 1 1 1.35- 1  (b) 

Working  spaces 111.50-15(b)(l) 
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COAST  GUARD  DISTRICT  COMMANDERS  AND  MERCHANT  MARINE  ACTIVITIES 


District                              Title 

City 

State 

Address 

1st 

Commander,  1st  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 
do 

do 

Boston 

do 

do 

Portland 

Providence 

Massachusetts  02203.  _. 

do 

Massachusetts  02109... 
Maine  04112 

J.  F.  Kennedy  Federal 
Building  Government 
Center. 
Do. 

427  Commercial  St. 

P.O.  Box  108,  Pearl 

Rhode  Island  02903.... 

Street  Station. 
409  Federal  Bldg. 

2d 

Commander,  2d  Coast  Guard 

District. 
Chief,  Merchant  Marine  Safety 

Division. 
Officer  in  Charge,  Marine  In- 
spection. 

do 

do 

do 

do 

do 

St.  Louis 

do 

do 

Cairo 

Dubuque 

Cincinnati 

Louisville 

Memphis 

Nashville 

Pittsburgh 

Huntington 

Missouri  63103 

do 

do 

Illinois  62914..    

Federal  Bldg.,  1520 
Market  St. 
Do. 

Do. 

P.O.  Box  391. 

Iowa  52001 

Box  695. 

Ohio  45202     ..   

Room  8413,  Federal  Of- 

Kentucky 40202 

Tennessee  38103 

Tennessee  37203 

Pennsylvania  15219 

West  Virginia  25701... 

fice  Bldg.,  550  Main  St. 
254  Francis  Bldg.,  4th 

and  Chestnut  Sts. 
856  Federal  Bldg.,  167 

do 

do 

do 

North  Main  St. 
670  U.S.  Courthouse, 

801  Broadway. 
1032  U.S.  Post  Office  and 

Courthouse  Bldg. 
328  Post  Office  and  Fed- 

eral Courthouse  Bldg., 
5th  Ave.  and  9th  St. 

3d 

Commander,  3d  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 

do     ---            ... 

New  York 

do 

do 

Albany 

Philadelphia.. 

New  York  10004 

do 

do 

New  York  12207 

Pennsylvania  19106 

Governors  Island. 

Do. 
Battery  Park  Bldg. 
313  Federal  Bldg. 

do 

Customhouse. 

5th 

Commander,  5th  Coast  Guard 

District. 
Chief,  Merchant  Marine  Safety 

Division. 
Officer  in  Charge,  Marine  In- 
spection. 

do 

do 

Portsmouth... 

do 

do 

Wilmington 

Baltimore 

Virginia  23705 

do 

do 

North  Carolina  2840 I.- 
Maryland 21202 

Federal  Bldg.,  431 
Crawford  St. 
Do. 

200  Federal  Bldg. 

101-105  Customhouse. 
Customhouse. 

7th 

Commander,  7th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 

do 

Miami 

do 

do 

Tampa 

Charleston 

Savannah 

Jacksonville... 

San  Juan 

Florida  33130  ...     ... 

Room  1203,  Federal 

do 

do 

Florida  33601 

Bldg.,  51  Southwest 
1st  Ave. 
Do. 

Room  1202,  Federal 
Bldg.,  51  Southwest 
1st  Ave. 

Room  210,  500  Zack  St., 

do 

do 

do 

South  Carolina  29403.. 

Georgia  31402 

Florida  32201 

P.O.  Box  3172. 
Room  625,  Federal  Bldg., 

334  Meeting  St. 
P.O.  Box  191. 
210  Federal  Bldg.,  P.O. 

do 

Puerto  Rico  00904 

Box  4968. 
302  Federal  Bldg.,  P.O. 
Box  3666. 
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District 

Title 

City 

State 

Addre&s 

8th 

Commander,  8th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety- 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 
do 

New  Orleans,  - 

do 

do 

Mobile 

Port  Arthur,  _. 

Galveston 

Corpus 

Christi. 
Houston 

Louisiana  70130 

do 

do 

Alabama  36602 

Texas  77640 

Customhouse. 

Do. 

310  Customhouse,  423 

Canal  St. 
563  Federal  Bldg. 
1601  Proctor  St 

do 

do 

Texas  77550 

232  Cijstomhousp 

do 

do 

Texas  78401 

101  Federal  Bldg. 

7300  Wingate  St. 

Texas  77011 

9th 

Commander,  9th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Divisfbn. 

Officer  in  Charge,  Marine  In- 
spection. 
do         -    -- 

Cleveland 

do 

do 

Buffalo 

Oswego 

Detroit 

Duluth 

Toledo 

Saint  Ignace.. 

Chicago 

Ludington 

Milwaukee 

Ohio  44113 

Main  Post  Office  Bldg., 
West  3d  and  Prospect 
Sts. 
Do. 

1055  East  9th  St 

do 

Ohio  44114 

New  York  14203 

New  York  13126 

Michigan  48226 

Minnesota  55802 

Ohio  43604 

440  Federal  Bldg.,  121 

EUicott  St. 
205  Federal  Bldg. 
424  Federal  Bldg. 
311  Federal  Bldg. 
5101  Federal  Bldg.,  234 

Summit  St. 
Municipal  Bldg. 
10101  South  Ewing  Ave. 
P.O.  Box  308. 
Room  400,  135  West 

Wells  St. 

do 

do         

_do 

do             

do 

do 

do 

do 

Michigan  49781 

Illinois  60617 

Michigan  49431 

Wisconsin  53203 

nth 

Commander,  11th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 

do 

Long  Beach-. _ 

do 

Wilmington 

San  Diego 

California  90802 

do 

California  90744 

California  92101 

Heartwell  Bldg.,  19  Pine 
Ave. 
Do. 

(Los  Angeles-Long 
Beach),  Center  Bldg., 
750  North  Broad  Ave. 

Room  12A,  Broadway 
Pier. 

12th 

Commander,  12th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 

San  Francisco. 

do 

do 

California  94126 

do 

do 

630  Sansome  St. 

Do. 
Station  B,  Box  2029. 

13th 

Commander,  13th  Coast  Guard 

Di.strict. 
Chief,  Merchant  Marine  Safety 

Division. 
Officer  in  Chareo,  Marino  In- 

.spection. 
do. 

Seattle 

do 

do 

Portland 

Washington  98104 

do 

do 

Oregon  97204 .. 

618  2d  Ave. 

Do. 

Do. 
Room  202,  Lincoln 

Bldg.,  208  Southwest 
5th  Ave. 

14th 

Commander,  14th  Coast  Guard 

DJHtrict. 
Chief,  Mf;rchant  Marine;  Safety 

Division. 

spcction. 
do 

Honolulu 

do 

do 

( iuum 

Hawaii  96814 

Hawaii  96813 .. 

1347  Kapiolani  Blvd. 
610  Fort  St. 

do 

Do. 
Marianas. 

(i:5H) 


District 

Title 

City 

State 

Adidress 

17th 

Commander,  17th  Coast  Guard 
District. 

Chief,  Merchant  Marine  Safety 
Division. 

Officer  in  Charge,  Marine  In- 
spection. 
do 

Juneau 

do 

do 

Anchorage 

Alaska  99801 

P.O.  Box  3-5000. 

do 

do 

Alaska  99501    .      _      . 

Do. 
Do. 
P.O.  Box  1286. 

(139) 


Merchant 
marine  details 


Local  addresses 


LONDON. 


BREMEN. 


NAPLES. 


ROTTERDAM.. 


YOKOHAMA. 


Commander,  Coast  Guard 
Activities,  Europe 
Staff  Box  5, 
7  North  Audley  Street, 
LONDON,  W.I.,  England. 
Merchant  Marine  Detail  Officer, 
USCG 
American  Consulate  General, 
1,  Praesident  Kennedy  Platz, 
BREMEN,  Germany. 
Merchant  Marine  Detail  Officer, 
USCG 
American  Consulate  General, 
Piazza  Principe  di  Napoli, 
NAPLES,  Italy. 
Merchant  Marine  Detail  Officer, 
USCG 
American  Consulate  General, 
Vlasmarkt  1, 

ROTTERDAM,  Netherlands. 
Merchant  Marine  Detail  Officer, 
USCG 
North  Pier, 
YOKOHAMA,  Japan. 
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